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Total Petroleum 
East Superior Street 
Alma, Michigan 48801 

Attention: Bernie Shaver 

Dear Mr. Shaver: 

Pursuant to your request we have completed the study 
of your fhf'ee (3) samples and have previously submitted 
the report that covered the Priority Pollutant examination. 
Enclosed kindly find the additional report that covers the 
examinations of Total Toxic Organics as specified in Federal 
Register, Volume 48, No. 137, Friday July 15, 1983, Rules and 
Regulations. 

In addition the Methylene Chloride as reported in our 
subsequent report to you, kindly be advised that no other 
organic was detected, other that the Methylene Chloride. 
The complete list of Toxic Organics as specified in the 
monologue above was x:omp'letely negative. 

The Total Organic Carbon Analysis was as follows: 

Sample #1 Less than 1.0 ppm 

Sample #2 17 8.4 ppm 

Sample //3 6.5 ppm 

CERTIFIED LABORATORY - U.S. DEPARTMENT OF AGHJCULTUHE 
U.S. DRUG ENFORCEMENT ADMINISTRATION 
UNITED STATES FOOD AND DRUG ADMINISTRATION 
UNITED STATES NUC16AR REGULATORY COMM>SGiON 
AMERICAN COUNCIL INDEPENDENT LABORATORIES 
INSTITUTE OF FOOD Tf CHNOLOCISTS • 

• FELLOW-AMERICAN INSTITUTE OF CHEMISTS 
DIPLOMAT — AMERICAN OOAROOF piOANALYSTS 

AMERICAN CHEMICAL SOClETV 
AMERICAN SfX:iETY FOR MICROHIOLCK;Y 

AMERICAN ASSOCIATION FOR THE ADVANCEMEN f OF SCIENCE 
ASSOCIATION OF OFFICIAL ANALYTICAL CHEMISTS 
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INTRODUCTION 

In 1983» water quality monitoring around the Total Petroleum (Total) soil 

farm indicated that leachate from buried waste pits had degraded groundwater 

in the upper aquifer at the site. To isolate these buried pits. Total is 

evaluating the feasibility of installing a slurry wall around the area. 

The soil farm area is underlain by an areally extensive clay layer, which 

on-site and regional well logs indicate is at least 40 feet thick. Wells 

and soil borings in the soil farm area have penetrated this clay layer. 

The integrity of the clay beneath the site has become suspect. An aquifer 

test analysis was completed by Fishbeck, Thompson, Carr & Huber, Inc. (FTC&H) 

at the request of Total to provide evidence of the absence or presence of a 

hydraulic interconnection between the shallow (less than 20 feet) aquifer 

and the deep usable aquifer (between 60 to 120 feet) in the soil farm area. 

The aquifer test was completed using the plant production wells to pump 

groundwater from the deep aquifer at a measured rate while monitoring ground

water levels within several shallow monitor wells and the deep production 

wells. The groundwater levels within the deep aquifer were measured using 
the air-line method while groundwater levels in the shallow aquifer were 

measured using remote recording units with pressure transducers. The test 

was conducted for 10,000 minutes (seven days). 
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AQUIFER TEST PROCEDURES 

The aquifer test was conducted to provide water level data from both the 

shallow and deep aquifers while pumping from the deep aquifer. The test 

data included: 

- Groundwater Flow Volumes 

- Barometric Pressure Data 

- Groundwater Elevation Data-Shallow Aquifer 

- Groundwater Level Data-Deep Aquifer 

The aquifer test was originally started on February 19, 1987. Due to insuf

ficient flow through the master flow meter to register a pumping rate, the 

test was aborted. The test was restarted on February 23, 1987 utilizing 

both production wells within the deep aquifer. Readings from the flow meter 

totalizer", together with average pumping rates, are included within Appendix 

A. 

The initial phase of the test included collection of groundwater elevation 

data and barometric pressure readings in a nonpumping state for a period of 

5,600 minutes. The second phase of the test was the start-up of both pro
duction wells in the soil farm area and monitoring of water levels (shallow 

and deep aquifers), flow volumes and barometic pressure. The pumping portion 

lasted 10,000 minutes. 

The barometric pressure, flow volumes and water levels within the production 

wells were measured by Total at four hour intervals. Water levels within 

the production wells were measured using the air-line method. The water 

levels within the shallow aquifer zone were measured and recorded with the 

aid of remote environmental data loggers to within 0.01 feet. Data collected 

during both phases were obtained following a preprogrammed logarithmic time 

cycle in the data logger. The flow rate data are included in Appendix A, 

barometric pressure data are in ;^pendix B, and the groundwater elevation 

data of the shallower aquifer are in Appendix C. 
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FLOW RATE DATA 

The groundwater flow volumes were measured during the aquifer test by Total's 

staff. The staff was instructed to collect flow meter readings at four-hour 

intervals for the duration of the test. The two production wells in the 

soil farm area connect to a single main that feeds water to the plant. 

Prior to test start-up, the gallonage was recorded from an in-line flow 

meter. Total's staff collected a totalized flow measurement at each inter

val. The flow rate data are presented in Appendix A and are graphically 

shown on Figure 1. 

The groundwater flow rate fluctuated between 159 gallons per minute and 435 

gallons per minute with an average flow of 300 gallons per minute. The flow 

rate data are an average over a four-hour period. The flow rate trend indi

cates higher flows during the day with lower flows at night. 
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BAROMETRIC PRESSURE DATA 

The on-site barometric pressure was measured during the aquifer test at 

four-hour intervals by Total's staff. The barometric pressure data are 

presented in Appendix B with graphical presentation on Figure 2. 

The barometric pressure data were converted to feet of water by the following 

relationship: 

Barometric Pressure = Barometric Pressure x 1.13 

(feet of water) (inches of mercury) 

By use of the conversion factor» data are presented so that barometric pres

sure changes could be related to the groundwater level changes within each 

monitor well. 

The data indicate that from the start of the test (time = 0 minutes) , the 
atmospheric pressure increased for 4,740 minutes; the pressure then decreased 

until 8,820 minutes into the test, then increased until the test ended. The 

trend in barometric pressure is significant in interpreting changes in the 

groundwater level data. 
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AQUIFER TEST DATA ANALYSIS 

The aquifer test data collected from the four shallow aquifer monitor wells 

(26, 29, 30A and 38) are included in Appendix C and have been presented in 

two ways. The data are presented as actual groundwater elevation versus 

time (Figures 3 through 6) and as drawdown in feet versus time (Figures 7 

through 10) . All four shallow monitor wells used during this test are 

completed within confined aquifer conditions. This condition was confirmed 

by interpretation of the atmospheric pressure data together with the ground

water level data. 

The barometric pressure was recorded at the site for the full duration of 

the pump test. This pressure is presented in terms of feet of water and 

illustrated on Figure 2. An atmospheric low passed over the study site 

during the last 3,000 minutes of the pump test. The magnitude of the 

atmospheric low was equivalent to approximately one foot of water. 

Water level measurements recorded in the four shallow monitor wells indicated 

changes in groundwater elevations which corresponds very closely to changes 

in atmospheric pressure. In particular, the fluctuations in groundwater 

elevations in each of the monitor wells in the confined portion of the upper 
aquifer reflect most of the recorded changes in atmospheric pressure. The 

magnitude of the groundwater elevation fluctuation in monitor well 26, how

ever, was diminished relative to the changes in atmospheric pressure and the 

groundwater elevation changes observed at the other monitor wells. This 

reduction in water level fluctuation is the result of the barometric 

efficiency at monitor well 26. 

Generally, changes in atmospheric pressure do not affect water level eleva

tions in monitor wells set in unconfined aquifers, however, these pressure 

changes do cause water level changes in wells set in confined aquifers. 

This change should be an inverse reflection of the change in atmospheric 

pressure (i.e., an increase in atmospheric pressure results in a decrease in 

water level in the well casing and vice versa). 
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Inspection of the data plots showing water elevations or drawdown versus 

time (Figure Nos. 3 through 10) reveal a very consistent trend in water 

level fluctuations. This trend is evidenced in all monitor wells and is 

directly attributable to changes in atmospheric pressure. A plot of baro

metric readings is shown on Figure No. 2. A comparison of this figure with 

plots of groundwater levels versus time substantiates the effect of 

atmospheric pressure on groundwater levels. Because of water use patterns 

within the refinery, it was not possible to maintain a constant pumping rate 

during the testing period. A plot of flow rate versus time is shown on 

Figure No. 1. Since we were not attempting to determine the hydraulic 

characteristics of either aquifer during this test, this fluctuating flow 

rate was not critical and did not affect the test results. As mentioned 

earlier in this report, an average flow rate of 300 gpm was maintained 

throughout the testing period. The variations in pumping rate from the 

deeper aquifer were not detected in the shallow aquifer system. 
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CONCLUSIONS 

1. Inspection of drilling logs from monitor wells suggest that monitor well 

Nos. 29, 30A and 38 may exist in a semi-confined condition. However, 

plots of water levels with time indicate that all monitor wells exist in 

a confined condition. 

2. The deeper usable aquifer (between 60 and 120 feet deep) appears to be 

adequately protected from the shallow saturated system by the presence 

of approximately 40 feet of clay. 

3. The difference in static water levels between the shallow saturated zone 

(less than 10 feet) and the deep (greater than 40 feet) aquifer provides 

additional assurance of the lack of a hydraulic connection between the 

two saturated zones. 

4. The results of this recent pumping test confirm the integrity of the 

aquiclude by the complete absence of a hydraulic connection during 

pumping of the deeper aquifer. 
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Total Petroleum Long Term Pumping Test 
Flow Rote Meosurements of The Two Production Wells 
Starting Time: 2/23/87 1300 Hours (Measurements Averaged Over Four Hours) 
Flow Measurements Collected by Total Petroleum Staff 
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Total Petroleum Long Term Pumping Test 
Barometric Pressure Measurements 
Start Doto Recording: 2/23/87 1200 Hours 
Measurements Collected By Total Petroleum Staff 
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Total Petroleum Long Term Pumping Test 
Monitor Weil No. 26 
Starting Time: 2/23/87 1300 Hours 
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Total Petroleum Long Term Pumping Test 
Monitor Well No. 29 
Starting Time: 2/23/87 1300 Hours 
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Total Petroleum Long Term Pumping Test 
Monitor Well No. 30A 
Starting Time; 2/23/87 1300 Hours Li_l 
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Total Petroleum Long Term Pumping Test 
Monitor Well No. 38 
Starting Time: 2/23/87 1300 Hours 
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Total Petroleum Long Term Pumping Test 
Monitor Well No. 26 
Starting Time: 2/23/87 1300 Hours 
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Total Petroleum Long Term Pumping Test 
Monitor Well No. 29 
Starting Time: 2/23/87 1300 Hours 
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Total Petroleum Long Term Pumping Test 
Monitor Well No. 30A 
Starting Time: 2/23/87 1300 Hours 
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Total Petroleum Long Term Pumping Test 
Monitor Well No. 38 
Starting Time: 2/23/87 1300 Hours 

li 

0.50 

0.00 
o 
V 

c 
» 
o •D 

2 
<=> -0.50 

-1.00 11111111 TTT I I I M I I I I M I I I ! I I I I I I I I I I I I I I I I t I I I I I I 

* I 

1000 2000 3000 4000 5000 6000 
Time (minutes) 

7000 8000 9000 10000 

I 
4 

i 

10 



'.'i 

APPENDIX A 



Total i-'etrol emn. 
Alma, MI 

Inc. 

Production Well Flow Rate 

Date Time Totallijed 
Meter Reading 
gal 1ons 

Calculated 
Flow F<ate 
aal1ons/mi nute 

2/17/87 

2/1S/S7 

2/19/87 

2/20/37 

2/22/37 

2/23/37 

2/24/37 

2/23/37 

!/26/37 

2/27/37 

4 PM 
5 PM 
12 AM 
4 AM 
8 AM 
12 PM 
4 PM 
5 PM 
12 AM 
4 AM 
8 AM 
12 PM 
4 PM 
8 PM 
12 AM 
4 AM 
B AM 
12 PM 
1:30 PM 
8 AM 
12 PM 
4 PM 
8 PM 
12 AM 
4 AM 
8 AM 
1 PM 
4 PM 
8 PM 
12 AM 
4 AM 
8 AM 
12 PM 
4 PM 
8 PM 
12 AM 
4 AM 
a AM 
12 PM 
4 PM 
8 PM 
12 AM 
4 AM 
8 AM 
12 PM 
4 PM 
8 PM 
12 AM 
4 AM 
8 AM 
12 PM 
4 PM 
8 PM 

14919700 
14974000 
15035000 
15035900 
15136800 
15200200 
15226100 

15226100 
15272200 
1533460U 
15333900 
15446100 
15506400 
15576400 
15646200 
15720700 
15325200 
15363400 
15927400 
16008500 
16074600 
16154800 
16225700 
16293900 
16368000 
16434700 
16536000 
16623700 
16639200 
16756200 
16823500 
16914900 
17005000 
17087700 

226.25 
254.17 
212.08 
211.25 
265.00 
237.73 

256.11 
260.00 
205.42 
259.17 
251.25 
291.67 
290.83 
310.42 
435.42-
159.17-
266.67 
337.92 
275.42 
334.17 
295.42 
234.17 
303.75 
277.92 
422.08 
365.42 
272.92 
279.17 
3o1.25 
360.OO 
375.42 
344.58 



T Q t a 1 P e 11 - a 1 e en • I n c , 
Alma, MI 

Production Well Flow Rate 

Di 

2/28/87 

3/01/87 

3/02/87 

-

T i rne Total 1 i zed 
Meter Reading 
gall one 

Calculated 
Flow Rate 
gal 1ons/mi nute 

12 AM 
4 AM 
8 AM 
12 PM 
4 PM 
8 PM 
12 AM 
4 AM 
8 AM 
12 PM 
4 PM 
8 PM 
12 AM 
4 AM 
8 AM 
12 PM 
2:30 PM 

17170500 
17248200 
17327500 
17339200 
17461500 
17514100 
17576000 
17637400 
17688500 
17749500 
17808800 
17889600 
17955400 
18028800 
18083100 
18147800 
18196040 

345.00 
323.75 
330.42 
257.08 
301.25 
219.17 
257.92 
255.83 
212.92 
254.17 
247.08 
336.67 
274.17 
305.S3 

269.58 
321.60 
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Total Petrol eucn, Inc. 
Alma, MI 

Barometric Pressure Data 

Date Time Barometric 
Pressure 
inches Hq 

Barometric 
Pressure 
•feet water 

2/17/87 

2/1B/87 

2719/87 

2/20/87 

4 PM 
8 PM 
12 AM 
4 AM 
8 AM 
12 PM 
4 PM 
8 PM 
12 AM 
4 AM 
B AM 
12 PM 
4 PM 
8 PM 
12 AM 
4 AM 
8 AM 
12 PM 

29.50 
29.50 
29.50 
29.60 
29.56 
29.58 
29.56 
29.62 
29.62 
29.62 
29.68 
29.71 
29.70 
29.70 
29.75 
29.76 
29. 78 
29. 68 

3-T rfrr •J* • 
33. 33 
33.45 
3C'. 4(.) 
33.43 
33. 40 
33.47 
33.47 
33.47 
33. 54 
33.57 
33. 56 
33.56 
33.62 
33.63 
.65 

33.54 

2/22/B7 

2/23/87 

2/24/87 

2/25/87 

j/26/37 

2/27/87 

8 AM 
12 PM 
4 PM 
8 PM 
12 AM 
4 AM 
8 AM 
12 PM 
4 PM 
8 PM 
12 AM 
4 AM 
8 AM 
12 PM 
4 PM 
8 PM 
12 AM 
4 AM 
8 AM 
12 PM 
4 PM 
8 PM 
12 AM 
4 AM 
8 AM 
12 PM 
4 PM 
a PM 
12 AM 
4 AM 
8 AM 
12 PM 
4 PM 
8 PM 

29. 11 
29.08 
29. 05 
29. 10 
29. 15 
29. 29 
29. 40 
29. 49 
29.51 
29.54 
29. 68 
29. 65 
29. 64 
29.61 
29. 65 
29.69 
29. 70 
29.72 
29. 70 
29.71 
29. 71 
29.71 
29.70 
29. 81 
29. 81 
27.80 
29.81 
29. 72 
29.66 
29. 63 
29.63 
29. 46 
29. 48 

33. 02 
32.89 
32.86 
32.83 
32.88 
32. 94 
33. 10 
33.22 
33. 32 
33.35 
TT "TO u 

33.54 
33. 50 
33.49 
33.46 
33.50 
33.55 
33.56 
33.53 
"TT f=:jL 

33.57 
33.57 
33. 57 
. ji c*. .J 6 

33. 69 
33.69 
33.67 
33.69 

33 
33 

43 
. 48 
29 
,31 



Total Petroleum, Inc. 
Alma, MI 

Barometric Pressure Dat£i 

Date Time Barometric 
Pressure 
inches Hg 

Barometri c 
Pressure 
•feet water 

2/2B/S7 

3/01/87 

3/02/87 

12 AM 
4 AM 
8 AM 
12 PM 
4 PM 
8 PM 
12 AM 
4 AM 
8 AM 
12 PM 
4 PM 
8 PM 
12 AM 
4 AM 
8 AM 
12 PM 

29.42 
29. 39 
29.32 
29. 33 
29. 10 
29. 10 
28.82 
28.70 
28. 60 
23.57 
23.57 
28.59 
28.72 
28.84 
29. 00 
29. 10 

33.24 
33.21 
33. 13 
33. 14 
32.88 
32.88 
32.57 
32.43 
32.32 
32.28 
32.28 
32.31 
32. 45 
32.59 
32.77 
32.88 
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SEIOOOB 
Environmental Lagoer 

03/02 19s32 

L)nit # 00000 
INPUT Is Level 

Test # : 
(F) TQC 

Re-f erence 
Scale -factor 
D-f-fset 

741.75 
10.04 
0.00 

Step # 0 02/23 13-5 00 

Elapsed Water 
Ti me Elevat i on 

(minutes) (msl) 

0.0000 
. 0033 
. 0066 
. 0099 
.0133 
.0166 
. 0200 
. 0233 
. 0266 
. 0300 
.0333 
. 0500 
. 0666 
. 0B33 
. 1000 
.1166 
. 1333 
. 1500 
. 1666 
. 1B33 
. 2000 
.2166 
. .i-j.o-::' 

. 2500 

. 2666 

. 2B33 

. 3000 

.3166 

.4167 

. 5000 

. 5S33 

.6667 

. 7500 

. 8333 
-9167 

1.0000 
1.0833 
1.1667 
1.2500 

741.75 
741.77 
741.77 
741.77 
741.77 
741.77 
741.77 
741.77 
741.77 
741.77 
741.77 
741.75 
741.75 
741.74 
741.74 
741.74 
741.74 
741.74 
741.74 
741.74 
741.74 
741.74 
741.74 
741.74 
741.74 
741.74 
741.74 
741.74 
741.74 
741.74 
741.74 
741.74 
741.74 
741.74 
741.74 
741.74 
741.74 
741.74 
741.74 
741.74 

Drawdown 

(•feet) 

nC-Total Petroleum. 
Alma, Michigan 
Long Term Pumping Test 

Monitor Well No. 26 

.00 
-.02 
-.02 
-.02 
-.02 
-.02 
-.02 
-.02 
-.02 
-.02 
-.02 
. 00 
. 00 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
. 01 
. 01 
.01 
. 01 
.01 
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• % 
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1.4166 
1.5000 
1.5833 
1.6667 
1.7500 
B333 
9167 
2.00 
2.50 
3.00 
3. 50 
4.00 
4.50 
5.00 
5.50 
6. 00 
6.50 
7.00 
7.50 
e. 00 
8.50 
9. 00 
9.50 

10 
12 
14 
16 
15 
20 

24 
26 
28 
30 
32 
34 
36 
38 
40 
42 
44 
46 
48 
50 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 
76 

741.74 
741.74 
741.74 
741.74 
741.74 
741.74 
741.74 
741.74 
741.74 
741.74 
741.74 
741 
741 
741 

/ '."j 

75 
74 

741.74 
741.74 
741 
741 
741 
741 
741 
741 
741.74 
741.74 
741.74 
741.74 

,74 
,74 
,74 
,74 
,74 
, 74 

741 
741 
741 
741 
741 
741 
741 
741 
741 
741.75 
741.75 

75 
74 
75 
75 
75 
75 
75 
74 
74 

741 
741 
741 
741 
741.75 
741.75 
741.75 

,75 
,74 
,75 
,75 

75 
74 
74 
75 

741 
741 
741 
741 
741.75 
741.75 
741.74 
741.74 
741.75 
741.75 
741 
741 
741 
741 

/ D 
75 

,01 
,01 
,01 
,01 
,01 
,01 
, 01 
,01 
.01 
.01 
.01 
.00 
. 00 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
. 01 
.01 
.01 
.01 
.01 
.01 
. 00 
.01 
. 00 
. 00 
.00 
. 00 
. 00 
.01 
.01 
.00 
. 00 
. 00 
, 01 
. 00 
, 00 
. 00 
, 00 
. 00 
. 00 
.01 
.01 
.00 
. 00 
. 00 
. 01 
.01 
. 00 
.00 
. 00 
. 00 
. 00 
. 00 

T o t a 1 P e t r a 1 e u rn ,, 
Alma, Michigan 
Long Term Putiip i ng Tcsl. 

M"3Iliter Uicil Mo. 



7S 741.75 . 00 
SO 741.75 . 00 
32 741.75 .00 
84 741.75 . 00 
86 741.75 .00 
83 741.75 . 00 
90 741.74 • o 
92 741.75 . 00 
94 741.75 . 00 
96 741.74 .01 
98 741.74 .01 
100 741.74 .01 
110 741.75 . 00 
120 741.75 . 00 
130 741.75 . 00 
140 741.75 . 00 
150 741.75 . 00 
160 741.75 . 00 
170 741.75 . 00 
ISO 741.74 .01 
190 741.74 .01 
200 741.74 .01 
210 741.74 .01 
220 741.74 .01 
230 741.74 .01 
240 741.74 ,01 
250 741.74 . 01 
260 741.74 .01 
270 741.74 .01 
280 741.74 .01 
290 741.74 .01 
300 741.74 . 01 
310 741.74 . 01 
320 741.74 .01 
330 741.74 .01 
340 741.74 .01 
350 741.74 .01 
360 741.74 .01 
370 741.74 .01 
380 741.74 .01 
390 741.74 .01 
400 741.74 .01 
410 741.74 . 01 
420 741.74 .01 
430 741.73 .02 
440 741.73 .02 
450 741.73 . 02 
460 741.73 .02 
470 741.73 . 02 
480 741-73 .02 
490 741.73 .02 
500 741.73 .02 
510 741.73 . 02 
520 741.73 .02 
530 741.73 . 02 
540 741.73 .02 
550 741.73 .02 
560 741.73 .02 

T o t a 1 F e t r o 1 e Li rn , c . 
Alma, Michigaii 
Long Term Pumping Test 

Monitor Well No- 26 

'•t: 



570 741.73 . 02 

530 741.73 .02 
590 741.73 . 02 
600 741.73 .02 
610 741.73 . 02 
620 741.73 . 02 
630 741.73 .02 

640 741.73 .02 
650 741.73 .02 

660 741.73 .02 

670 741.73 .02 
680 741.73 .02 
690 741.73 .02 

700 741.73 .02 

710 741.73 . 02 

720 741.73 .02 
730 741.72 .03 
740 741.73 .02 
750 741.73 .02 
760 741.72 .03 

770 741.72 .03 
780 741.72 . 03 
790 741.72 .03 
800 741.72 .03 
810 741.73 .02 
820 741.73 .02 
830 741.73 .02 
840 741.73 . 02 
850 741.73 .02 
860 741.73 . 02 
870 741.72 . 03 
880 741.72 .03 
890 741.72 .03 
900 741.72 .03 
910 741.72 . 03 
920 741.72 .03 
930 741.72 . 03 
940 741.72 .03 
950 741.72 .03 
960 741.72 .03 
970 741.72 .03 
980 741.72 . 03 
990 741.72 . 03 
1000 741.72 .03 
1100 741.73 .02 
1200 741.71 .04 
1300 741.72 . 03 
1400 741.72 .03 
1500 741.72 . 03 
1600 741„71 .04 
1700 741.71 . 04 
1800 741.71 .04 
1900 741.70 .05 
2000 741.70 .05 
2100 741.70 . 05 
2200 741-69 .06 
2300 741.70 . 05 
2400 741.69 . 06 

Tutai F'etrol eui:!, r . 
Alma, Michigan 
Long Term F'umping Test 

Monitor Well No. 26 



2500 741,69 . 06 
2600 741.68 .07 
2700 741.68 .07 
2300 741 - 68 .07 
2900 741'. 68 . 07 
3000 741.69 .06 
3100 741.69 .06 
3200 741.69 .06 
3300 741.68 .07 
3400 741,68 .07 
3500 741.68 .07 
3600 741.68 .07 
3700 741.67 .08 
3800 741.67 .08 
3900 741.67 .08 
4000 741.66 . 09 
4100 741.64 . 11 
4200 741.64 .11 
4300 741.65 . 10 
4400 741.67 .08 
4500 741.68 . 07 
4600 741.68 .07 
4700 741.67 .08 
4800 741.68 .07 
4900 741.69 .06 
5000 741.69 .06 
5100 741.70 .05 
5200 741.70 .05 
5300 741.70 . 05 
5400 741.70 .05 
5500 741.70 .05 
5600 741.70 .05 
5700 741.70 .05 
5800 741.73 .02 
5900 741.73 .02 
6000 741.74 . 01 
6100 741.74 .01 
6200 741.74 .01 
6300 741.73 . 02 
6400 741.74 .01 
6500 741.74 .01 
6600 741.74 .01 
6700 741.74 .01 
6800 741.74 .01 
6900 741.74 .01 
7000 741.74 .01 
7100 741.74 . 01 
7200 741.74 .01 
7300 741.77 -.02 
7400 741.78 -.03 
7500 741.SO -.05 
7600 741.32 -.07 
7700 741.83 -.08 
7800 741.86 -. 11 
7900 741.90 -. 15 
8000 741.92 -. 17 
8100 741.96 —. 21 
8200 741.99 -.24 

T o t a 1 F' e t r o i e i.i m , i c . 
Alma, Michigan 
Long Term Pumping Test 

Monitor Well No. 26 



8300 
B400 
8500 
8600 
8700 
3800 
8900 
9000 
9100 
9200 
9300 
9400 
9500 
9600 
9700 
9800 
9900 
10000 

END 

3 -
. . a;' "' 

K.'-- 'V^ 

9, " . .9,'f 

13.3^, 

3' • 

3^*3 

742. 
742-
742. 
742. 
742. 
742. 
742. 
742. 
742. 
742-
742. 
742. 
742. 
742. 
742. 
742. 
742. 
742. 

01 
03 
05 
06 
07 
08 
09 
11 
11 
12 
13 
13 
13 
14 
15 
14 
15 
16 

• 9- V, 

••.26 
-.28 
-.30 
-.31 

T o t a 1 F's t r a 1 e u ni. ; i c . 
A1 mat, Mi c!ii gan 
Long Term Puinping Test 

Monitor Well No. 

-.34 
-. 36 
-.36 
-.37 
-. 38 
-.38 
-.38 
-.39 
-.40 
-.39 
•. 40 
-.41 

•.3-s>,iifi?r :• -mk 
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EEIOOOB ' 
Envi ranrnentfil Logger 

03/02 18:35 

Unit # 0000 Test # 2 

INPUT 1: Level (F) TOC 

Reference 
;:cale -factor 
O-ff set 

739.04 
10. 07 
0.00 

Step # 0 02/23 

Elapsed Water 
Time Elevation 
(mi nutes) (msl) 

13:00 

Drawdown 

(feet) 

Total Petroleum, inc. 
Alma, Micliigan 
Long Term Pumping Test 

Nonitor Well No. 29 

.0.0000 739.04 . 00 
. 0033 739.03 .01 
. 0066 739.03 .01 
. 0099 739.03 .01 
.0133 739.03 .01 
. 0166 739.03 .01 
. 0200 739.03 .01 
.0233 739.03 . 01 
.0266 739.03 .01 
. 0300 739.03 .01 
.0333 739.03 . 01 
. 0500 739.03 .01 
. 0666 739.03 .01 
, 0833 739.03 .01 
. 1000 739.03 . 01 
. 1166 739.03 . 01 
. 1333 739.03 .01 
. 1500 739.03 .01 
. 1666 739.03 .01 
. 1833 739.03 .01 
. 2000 739.03 .01 
.2166 739.03 .01 
.2333 739.03 .01 
. 2500 739.03 .01 
.2666 739.03 .01 
. 2333 739.03 .01 
. 3000 739.03 .01 
. 3166 739.03 .01 
. 3333 739.03 . 01 
. 4167 739.03 .01 
. 5000 739.03 .01 
.5333 739.03 .01 
. 6667 739.03 .01 
. 7500 739.03 .01 
.8333 739.03 .01 
.9167 739.03 . 01 
1.0000 739.03 .01 
1.0833 739.03 .01 
1.1667 739.03 .01 
1.2500 739.03 .01 

• 



i- " 

1.3333 739.03 ' .01 
1.4166 739.03 .01 
1.5000 739.03 .01 
1.5333 739.03 .01 
1.6667 739.03 . 01 
1.7500 739.03 . 01 
1. S i C'3 739.03 .01 
1.9167 739.03 .01 
2.00 739.03 . 01 
2.50 739.03 .01 
3.00 739.03 .01 
3.50 739.03 .01 
4.00 739.03 .01 
4.50 739.03 .01 
5.00 739.03 .01 
5.50 739.03 .01 
6.00 739.03 .01 

" 6.50 739.03 .01 
7.00 739.03 .01 
7.50 739.03 .01 
8.00 739.03 .01 
8.50 739.03 .01 
9.00 739.03 .01 
9.50 739.03 .01 

10 739.03 . 01 
12 739.03 .01 
14 739.03 . 01 
16 739.03 .01 
IS 739.03 .01 
20 739.03 .01 
22 739.03 .01 
24 739.03 .01 
26 739.03 .01 
28 739.03 .01 
30 739.03 .01 
32 739.03 .01 
34 739.03 .01 
36 739-03 .01 
38 739.03 . 01 
40 739.03 .01 
42 739.03 .01 
44 739.03 .01 
46 739.03 .01 
43 739.03 .01 
SO 739.03 .01 
52 739.03 .01 
54 739.03 . 01 
56 739.03 . 01 
58 739.03 .01 
60 739.03 .01 
62 739.03 .01 
64 739.03 .01 
66 739.03 . 01 
63 739.03 .01 
70 739.03 .01 
72 739.03 .01 
74 739.03 . 01 
76 739.03 .01 

Total Petroleum, inc. 
Alma, Michigan 
Long Term Pumping Test 

Monitor Well No. 

-vT • "'V 

• • v-i 



78 
80 
82 
84 
86 
88 
90 
92 
94 
96 
93 
100 
110 
120 
130 
140 
150 
160 
170 
ISO 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
47 O 
480 
490 
500 
510 
520 
530 
540 
550 
560 

739. 
739. 
739. 
739. 
739. 
739. 
739. 
739, 
739. 
739, 
739, 
739, 
739, 
739, 
739, 
739, 
739, 
739, 
739. 
739, 
739, 
739, 
739, 
739, 
739, 
739, 
739, 
739, 
739. 
739. 
739. 
739, 
738. 
733. 

.-:»o • 
738. 
738. 
738, 
738. 
738, 
738. 
738. 
738. 
738. 
733. 
738, 
738. 
733. 
738. 
738. 
738. 
73B. 
738. 
738, 
738, 
733, 
738, 
738, 

03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
03 
02 
02 
01 
01 
01 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
99 
99 
99 
98 
98 
93 
97 
97 
97 
97 
97 
96 
96 
96 
96 
96 
96 
96 
96 
95 
95 
95 
94 
94 
94 
94 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.02 

.02 

.03 

. 03 

. 03 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

.04 

. 04 

. 05 

.05 

.05 

. 06 

.06 

.06 

. 07 

.07 

.07 
,07 
. 07 
. 08 
. 08 
.03 
. 08 
.03 
. 08 
.08 
. 08 
.09 
.09 
.09 
. 10 
. 10 
. 10 
. 10 

Total F-etrol eum, inc. 
Alma, Michigan 
Long Term Pumping Test 

Monitor Well No. 29 

.r' 



570 738.94 . 10 
580 738.95 .09 
590 738.94 . 10 
600 738.94 . 10 
610 738.93 . 11 
620 738.93 . 11 
630 738.93 . 11 
640 738.93 . 11 
650 738.93 . 11 
660 738.93 .11 
670 738.93 .11 
680 738.92 . 12 
690 738.92 . 12 
700 738.92 . 12 
710 738.92 . 12 
720 738.91 . 13 
730 738.91 . 13 
740 733.91 . 13 
750 738.91 . 13 
760 738.91 . 13 
770 738.90 . 14 
780 738.90 . 14 
790 738.90 . 14 
800 738.90 . 14 
810 738.90 . 14 
820 738.91 . 13 
830 738.90 . 14 
840 738.90 . 14 
850 738.90 . 14 
860 738.90 . 14 
870 738.89 . 15 
380 738.89 . 15 
890 738.89 . 15 
900 738.89 . 15 
910 738.89 . 15 
920 738.89 . 15 
930 738.89 . 15 
940 738.88 . 16 
950 738.88 . 16 
960 738.38 . 16 
970 738.87 . 17 
980 738.87 . 17 
990 738.87 . 17 
1000 738.87 . 17 
1100 733.88 . 16 
1200 738.83 .21 
1300 738.84 . 20 
1400 738.84 . 20 
1500 738.35 . 19 
1600 738.88 . 16 
1700 738.89 . 15 
1800 733.89 . 15 
1900 738.88 . 16 
2000 738.86 . IS 
2100 738.86 . IS 
2200 738.85 . 19 
2300 : 738.85 . 19 
2400 733.34 .20 

Total Petroleum, ^ .c. 
Alma, Michigan 
Long Term Pumping Test 

Monitor Well No. 29 

•Tv 



2500 
2 (boo 
2700 
2B00 
2900 
3000 
3100 
3200 
3300 
3400 
3500 
3600 
3700 
3B00 
3900 
4000 
4100 
4200 
4300 
4400 
4500 
4600 
4700 
4B00 
4900 
5000 
5100 
5200 
5300 
5400 
5500 
5600 
5700 
5800 
5900 
6000 
6100 
6200 
6300 
6400 
6500 
6600' 
6700 
6300 
6900 
7000 
7100 
7200 
7300 
7400 
7500 
7600 
7700 
7300 
7900 
8000 
SI 00 
S200 

738.S3 
738.31 
73B.B1 
733.32 
733.33 
733.S3 
738.86 
738.36 
733.83 
733.34 
738.35 
738.35 
738,82 
738.32 
738.33 
733.80 
733.79 
733.73 
738.32 
738.85 
738.88 
738.89 
733.89 
733.91 
738.94 
733.96 
738.98 
739.00 
739.01 
739.02 
739.04 
739.03 
739.05 
739.12 
739.14 
739.16 
739.17 
739.17 
739.15 
739.20 
739.22 
739.23 
739.24 
739.25 
739.25 
739.27 
739.28 
739,, 29 
739.36 
739.40 
739,44 
739.49 
739.55 
739.60 
739.68 
739.72 
739.77 
739.80 

.21 

. 19 

. 18 

. IB 

.21 

. 20 

. 19 

. 19 

. 22 

. 22 

.21 

.24 

. 25 

.26 

. 22 

. 19 

. 16 

. 15 

. 15 
1 3 

N J. 

. 10 

. 08 

. 06 

.04 

.03 

.02 

. 00 

.01 
-.01 
-.03 
-. 10 
-. 12 
-. 13 
-. 13 
-. 14 
-. 16 
-.13 
-. 19 
•. 20 
-.21 
-.21 
-. 23 
-.24 

-.36 
•. 40 
-.45 
-.51 
-.56 
••. 64 
-.63 
••. 73 
-.76 

Total F-etroleum, c:. 
Alina, Michigan 
Long Term Pumping Test 

Monitor Well No. 29 



8300 
8400 
8500 
8600 
8700 
8800 
8900 
9000 
9100 
9200 
93o0 
9400 
9500 
9600 
9700 
9800 
9900 
10000 

END 

r.-/ •r--

739.84 
739.85 
739.86 
739.86 
739.87 
739,85 
739.S3 
739.81 
739.77 
739.74 
739.70 
739.65 
739.59 
739.56 
739.52 
739.46 
739.44 
739.43 

-.80 
-.81 
-.82 
-.82 
-. 83 
-.81 
-.79 
-. 77 
-.73 
•. 70 
-.66 
-.61 
•. 55 
•. 52 
-.48 
-.42 
-.40 
-.39 

Tota 1 Petrol eu<n, . ic. 
Alma, Michigait 
Long Tarm Pumping Test 

Monitor Well Mo. 29 

c:.: Ijl -I-j •. 
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SEIOOOB 
E n V i r o n m 02 n t a 1 L 0 g g e r 
03/02 19:11 

Unit # 00000 Test # 2 

INPUT Is Level (F) TOC 

Reference 736.91 
Scale factor 10.03 
Offset 0.00 

Step # 0 02/23 13: 00 

Elapsed Water Drawdown 
T i me El evati on 

(minutes) (msl ) (feet) 

0.0000 736.91 . 00 
. 0033 736.91 . 00 
. 0066 736.92 -.01 
. 0099 736.91 . 00 
.0133 736.91 . 00 
.0166 736.91 . 00 
. 0200 736.91 . 00 
.0233 736.91 . 00 
. 0266 736.91 . 00 
. 0300 736,91 . 00 
.0333 736.91 . 00 
. 0500 736.90 .01 
. 0666 736.89 . 02 
.0333 736.89 .02 
. 1000 736.S9 . 02 
.1166 736.39 .02 
. 1333 736.89 .02 
. 1500 736.39 . 02 
. 1666 736.89 .02 
. 1833 736.89 .02 
. 2000 736.89 . 02 
.2166 736.89 .02 
. 2333 736.89 .02 
. 2500 736.89 .02 
.2666 736.89 . 02 
.2833 736,89 .02 
. 3000 736.89 ,02 
.3166 736.89 . 02 
. 3333 736.89 . 02 
.4167 736.89 .02 
. 5000 736.39 . 02 
.5333 736.89 .02 
. 6667 736.89 .02 
. 7500 736.89 .02 
. 8333 736.89 . 02 
.9167 736.89 . 02 
1.0000 736.89 . 02 
1.0833 736.39 . 02 
1.166/ 736.89 .02 
1. 2'jOU 736.39 .02 

Total Petroleum. Inc. 
Alma, Michigan 
Long Term Pumping Test. 

Monitor Well No. 30A 
4^ 

f 



1.3333 
1.4166 
1.5000 
1,5B33 
1.6667 
1.7500 
1.8333 
1,9167 
2.00 
2.50 
3. 00 
3.50 
4.00 
4.50 
5.00 
5,50 
6.00 
6.50 
7.00 
7,50 
B.OO 
8.50 
9.00 
9.50 

10 
12 
14 
16 
18 
20 

28 
30 
32 
34 
36 
38 
40 
42 
44 
46 
48 
50 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 
76 

736.89 
736,89 
736.89 
736.89 
736.89 
736,89 
736.89 
736.89 
736.89 
736.89 
736,89 
736.89 
736.90 
736,89 
736.89 
736.89 
736.89 
736.89 
736.90 
736.90 
736.90 
736.90 
736,39 
736.90 
736.89 
736.90 
736.90 
736.91 
736,90 
736.90 
736.90 
736.91 
736.91 
736.90 
736.90 
736.90 
736.91 
736.90 
736,90 
736,90 
736,90 
736.90 
736.90 
736.90 
736.90 
736.90 
736.90 
736.90 
736.90 
736.90 
736.90 
736,90 
736.90 
736.90 
736.91 
736.90 
736.91 
736.90 

,02 
,02 
, 02 
,02 
,02 
,02 
,02 
,02 
,02 
.02 
,02 
,02 
,01 
,02 
,02 
,02 
,02 
,02 
,01 
,01 
,01 
,01 
,02 
,01 
,02 
,01 
, 01 
, 00 
,01 
,01 
,01 
, 00 
, 00 
,01 
01 
,01 
00 
,01 
01 

, 01 
01 
,01 
,01 
,01 
,01 
,01 
, 01 
,01 
,01 
, 01 
. j i 
,01 
,01 
, 01 
, 00 
.01 
, O'O 
, 01 

Total Petroleum, Inc. 
Alma, Michigan 
Long Term Puinping Test 

Monitor Well No. 30A 



7B 
30 
82 
84 
86 
83 
90 
92 
94 
96 
98 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
230 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 

736.90 
736.90 
736.90 
736.90 
736.90 
736.39 
736.90 
736.90 
736.90 
736.90 
736.90 
736,90 
736.90 
736.91 
736.91 
736.90 
736.90 
736.90 
736.89 
736.39 
736.89 
736.88 
736.88 
7-* / m OO 

736.88 
736.88 
736.83 
73683 
736.87 
736.87 
736.37 
736.37 
736.87 
736.37 
736.87 
736.86 
736.86 
736.35 
736.85 
736.85 
736.85 
736.84 
736.84 
736.84 
736.34 
736.84 
736.84 
736.33 
736.83 
736.83 
736.33 
736.82 
736.83 
736.32 
736.32 
736.32 
736.82 
736.31 

.01 

. 01 

.01 

. 01 

.01 

.02 

.01 

.01 

. 01 
.01 
.01 
.01 
.01 
.00 
.00 
.01 
.01 
.01 
.02 
.02 
.02 
.03 
.03 
. 03 
. 03 
.03 
.03 
. 03 
. 04 
. 04 
. 04 
.04 
. 04 
.04 
.04 
. 05 
. 05 
.06 
. 06 
. 06 
. 06 
.07 
.07 
. 07 
. 07 
. 07 
. 07 
.03 
. OS 
.08 
. 08 
.09 
. 08 
. 09 
. Ci9 
. O'y 
. 09 
. 10 

Total Petroleum, Inc. 
Alma, Michigan 
Long Term Pumping Test 

Monitor Well No. 30A 



•r ' v ••• 
•.ET-,-

570 736.81 . 10 
580 736. 821 . 09 
590 736.32 . 09 
600 736.82 .09 
610 736.82 .09 
620 736.81 . 10 
630 736.81 . 10 
640 736.81 . 10 
650 736.81 . 10 
66 O 736.SO . 11 
670 736.80 . 11 
680 736.80 . 11 
690 736.80 . 11 
700 736.79 . 12 
710 736.79 . 12 
720 736.78 . 13 
730 736.79 . 12 
740 736.79 . 12 
750 736.78 . 13 
760 736.78 . 13 
770 736.73 . 13 
780 736.78 . 13 
790 736.78 . 13 
800 736.78 . 13 
810 736.78 . 13 
820 736.78 . 13 
830 736.78 . 13 
640 736.73 . 13 
850 736.77 . 14 
360 736.78 . 13 
870 736.77 . 14 
880 736.77 . 14 
890 736.76 . 15 
900 736.77 . 14 
910 736.76 . 15 
920 736.76 . 15 
930 736.76 . 15 
940 736.76 . 15 
950 736.76 . 15 
960 736.76 . 15 
970 736.75 . 16 
980 736.75 . 16 
990 736.75 . 16 
1000 736.74 . 17 
1100 736.75 . 16 
1200 736.70 ,21 
1300 736.71 .20 
1400 736.71 .20 
1500 736.71 .20 
1600 736.75 . 16 
170O 736.78 . 13 
1800 736.73 . 13 
1900 736.76 . 15 
2000 736.74 . 17 
2100 736.71 . 17 
2200 736.72 . 19 
2300 736.73 . IS 
2400 736.72 t 

« X 7 

Total Petroleum, Inc. 
Alma, Michigan 
Long Term Pumping Test 

Monitor Well No. 30A 



J. ® « 

2500 736.72 . 19 
2600 736.67 . 24 
2700 736.66 . 25 
2300 736.67 .24 
2900 736.68 .23 
300!..' 736.71 . 20 
3100 736.72 . 19 
3200 736.73 . 18 
3300 736.70 .21 
3400 736.70 .21 
3500 736.71 .20 
3600 736.71 .20 
3700 736.68 . 23 
3800 736.68 . 23 
3900 736.70 .21 
4000 736.67 .24 
4100 736.64 .27 
4200 736.64 .27 
4300 736.66 .25 
4400 736.70 .21 
4500 736.73 . 18 
4600 73 C) .76 . 15 
4700 736.75 .16 
4S00 736.77 . 14 
4900 736.79 . 12 
5000 736.81 . 10 
5100 736.83 .08 
5200 736.86 . 05 
5300 736.86 . 05 
5400 736.88 . 03 
5500 736,89 .02 
5600 736.89 .02 
5700 736.90 . 01 
5300 736.95 ••-.04 
5900 736.99 -.08 
6000 737.03 -. 12 
6100 737.05 -. 14 
6200 737.04 -. 13 
63o0 737.05 14 
64UO 737.06 -. 15 
6500 737.09 -. 18 
6600 737.09 -. IB 
6700 737.11 -. 20 
6300 737.12 -.21 
6900 737.12 — r' •< m ^ 

70;;»o 737.13 
7100 737.14 
7200 737.16 -« 25 
7300 737.22 -.31 
7400 737.27 -.36 
7500 737.30 -.39 
7600 737.36 -45 
7700 737.41 -.50 
7300 737.4B -.57 
7900 737.55 -. aA-
8000 —T -T —J rt* r-\ —. 68 
3100 737.64 . -.73 
32' '•.) 737.68 -.77 

Total Petroleum, 
Alma, Michigan 
Long Term Pumping 

Monitor Well No 

Inc. 

Test 

30A 



SJ.iJO 
8400 
S500 
3600 
3700 
8800 
8900 
9000 
9100 
9200 
9300 
9400 
9500 
9600 
9700 
9300 
9900 
10000 

END 

•f 

'.'y"-" ---

i .".'v 

737.72 
737.73 
737.74 
737.74 
737.75 
737.74 
737.72 
737.70 
737.66 
737.62 
737.57 
737.52 
737.47 
737.43 
737,39 
737.34 
737.30 
737.28 

,81 
po 

83 

Total F'etrcl euiJt, Inc. 
Alma, riichigan 
Long T e r m F' u m p i n cj Test 

,84 
, 83 
,81 
. 79 
,75 
,71 
1 66 

,61 
56 
,52 
48 
,43 
39 
,37 

Monitor Well No. 30A 

>/• 
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--w 

1.4166 
1.5000 
1.5S33 
1.6667 
1.7500 
1.8333 
1.9167 
2. 00 
2. 50 
3. 00 
3.50 
4.00 
4. 50 
5. 00 
5.50 
6. 00 
6.50 
7.00 
7.50 
8. 00 
8.50 
9.00 
9.50 

10 
12 
14 
16 
IB 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 
42 
44 
46 
48 
50 
52 
54 
56 
58 
60 
62 
64 
66 
68 
70 
72 
74 
76 

739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
739 
/39 
739 
739 
739 

51 
51 
51 
51 

. 53 

.54 

. 54 

.54 

.56 

. 55 

. 55 

.56 

. 55 

. 55 

. 55 
rrer 

. 55 

. 55 

. 55 

. 55 

.54 

. 53 

52 
52 
52 
52 
52 
51 
51 

51 
51 
51 
51 
51 
51 
51 
51 
52 
52 

739.52 
52 
52 
51 

-.01 
-.01 
-.01 
-.01 
-.02 
-. 02 
-.02 
-.02 
•. 02 
-.03 
-.04 
-.04 
-.04 
-.05 
-.05 
-.05 
-.05 
-.06 
-.05 
-. 05 
-.06 
-.05 
-.05 
-.05 
-.05 
-.05 
•. 05 
-. 05 
-. 05 
-.04 
-.03 
-.02 
-.02 
-.02 
.02 
-.02 
-.02 
-.02 
-.01 
-.01 
-.02 
-.01 
-.02 
-.02 
-.Oi 
-.01 
-. 01 
-.01 
-.01 
-.01 
-.01 
-.01 
-. 02 
-.02 
-.02 
-. 02 
-.02 
-.,01 

Total Petroleum, Inc. 
Alma, Michigan 
Long Term Pumping Test 

Monitor Well No. 33 



78 
80 
82 
84 
86 
88 
90 
92 
94 
96 
98 
100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
54-0 
550 
360 

739, 
739, 
739, 
739, 
739, 
739, 
739, 
739, 
739, 
739, 
739, 
739, 
739, 
739, 
739, 
739, 
739. 
739. 
739. 
739. 
739. 
739. 
739. 
739,, 
739. 
739. 
739. 
739. 
739. 
739. 
739. 
739. 
739. 
739. 
739. 
739. 
739. 
739. 
739. 
739. 
739. 
739. 
739. 
739. 
739. 
739. 
739. 
739. 
739. 
739. 
739. 
739. 
739. 
739. 
739. 
739. 
739. 
739. 

.51 

.51 

.51 

.51 

.51 

.52 

.51 

.51 

.51 

.51 

.51 

.51 

.52 

.52 
, 52 
. 51 
,51 
, 51 
,50 
,50 
50 
50 
50 
50 
50 
51 
50 
50 
50 
50 
50 
50 
50 
50 
49 
49 
49 
49 
49 
49 
49 
48 
48 
48 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
46 
46 
46 
46 

-.01 
-.01 
-.01 
-.01 
-.01 
-.02 
-.01 
-.01 
-.01 
-.01 
-.01 
-.01 
-.02 
-.02 
-.02 
-.01 
-.01 
-.01 
. 00 
. 00 
. 00 
. 00 
. 00 
. 00 
. 00 
-.01 
. 00 
. 00 
. 00 
. 00 
. 00 
. 00 
. 00 
.00 
. 01 
.01 
. 01 
. 01 
. 01 
.01 
. 01 
.02 
.02 
.02 
. 03 
. 03 
. 03 
.03 
. 03 
.03 
. 03 
. 0'-, 
.03 
. 0 3 
. 04 
. 04 
.04 
„ 04 

Total Petroleum, Inc. 
Alma, Michigan 
Long Term Pumping Test 

Monitor Well No. 38 

ft , 
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570 739.47 . 03 
580 739,47 . 03 
590 739.47 .03 
600 739.47 .03 
610 739.46 .04 
620 739.46 .04 
630 739.46 .04 
640 739.46 .04 
630 739.46 .04 
660 739.46 .04 
670 739.46 .04 
680 739.46 .04 
690 739.46 .04 
700 739.46 .04 
710 739.46 .04 
720 739.45 .05 
730 739.45 . 05 
740 739.47 • Osl;-
750 739.47 .03 
760 739.46 .04 
770 739.46 .04 
780 739.46 .04 
790 739.46 .04 
300 739.46 .04 
810 739.46 . 04 
820 739.46 .04 
830 739.46 . 04 
840 739.46 . 04 
830 739.46 .04 
060 739.46 .04 
870 739.45 .05 
BSO 739.45 ,05 
890 739.45 . 05 
900 739.45 .05 
910 73'-". 45 . 05 
920 739.45 . 05 
930 739.45 . 05 
940 739.44 . 06 
950 739.45 .05 
960 739.44 .06 
970 739.44 . 06 
980 739.44 . 06 
990 739.44 .06 
1000 739.44 .06 
1100 739.45 .05 
1200 739.42 .08 
1300 739.42 . 08 
1400 739.42 . 08 
1500 739.43 . 07 
1600 739.46 . 04 
1700 739.47 . 03 
1800 739.48 .02 
1900 739.43 .02 
2000 739,47 . 03 
2100 739.47 . 03 
2200 739.47 .03 
2300 739.48 .02 
2400 739.47 . 03 

Total Petroleum, Inc. 
Alma, Michigan 
Long Term Pumping Test 

Monitor Well No. 38 
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2500 
2600 
2700 
2800 
2900 
3000 
3100 
3200 
3300 
3400 
3500 
3600 
3700 
3800 
3900 
4000 
4100 
4200 
4300 
4400 
4500 
4600 
4700 
4800 
4900 
5000 
5100 
5200 
5300 
5400 
5500 
5600 
5700 
5800 
5900 
6000 
6100 
6200 
6300 
6400 
6500 
6600 
6700 
6800 
6900 
7000 
7100 
7200 
7300 
7400 
7500 
7600 
7700 
7800 
7900 
8000 
8100 
8200 

739.47 
739.45 
739.44 
739.45 
739.46 
739.48 
739.50 
739.50 
739.49 
739.48 
739.50 
739.50 
739.47 
739.48 
739.50 
739.48 
739.46 
739.45 
739.49 
739.52 
739.55 
739.55 
739.54 
739.57 
739.58 
739.61 
739.63 
739.66 
739.66 
739.67 
739.70 
739.69 
739.70 
739.75 
739.77 
739.79 
739.80 
739.50 
739.81 
739.32 
739.83 
739.84 
739.84 
739.85 
739.85 
739.36 
739.87 
739.87 
739.92 
739.96 
740.00 
740.04 
740.09 
740.15 
740.22 
740.28 
740.33 
740.36 

. 03 

. 05 

. 06 

.05 

.04 

.02 

. 00 

. 00 

. 01 

.02 

. 00 

. 00 

. 00 

.02 

.04 

.05 

. 01 
-.02 
-. 05 
-.05 
-. 04 
-.07 
-.08 
-.11 
-.13 
-.16 
-. 16 

Total Petroleum, Inc. 
Alma, Michigan 
Long Term F'umping Test 

Monitor Well No. 38 

~. 1" 
20 

, 19 
20 

-.29 
-.30 
—. 3C) 
-.31 
-.32 
—. 33 
-.34 
-.34 
— m OvJ 

—. 35 
-. 36 
-.37 
-. 37 
-.42 
-.46 
-.50 
-.54 
-.59 
-.65 
—. 72 
-.73 

...i 
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Total Petroleum. Inc. 
Alma, Michigan 
Aquifer Test Data 

Test # 2 
East Production Well 
Observer; W.J. Bosse (FTCH) 

B.E. White (Total) 
How Measured; Air Line Direct Reading Gage 

Date 

2/24/S7 

2/25/87 

2/26/87 

2/27/87 

3/02/87 

Clock 
Ti me 

2/23/87 11:55 
13:00 
13:01 
13:02 
13:05 
13:06 
13:07 
13: 11 
13: 15 

13:33 
13:38 

17:07 
OS: 33 
17:02 
09: 10 
17:03 
03:48 
16:53 
09: 14 
16:45 
08:57 
14: 10 

Water 
Level 
(feet) 

Drawdown Remarks 

(feet) 

\ • ' 

60 
-60 4° 

64 
66 
70 
74 
77 
77 
77 

61 
66 
65 
68 
67 
69 
76 
74 
73 
67 
70 

0 Start Test 
24 
26 
30 
34 
37 
37 
37 

21 
26 

28 
27 
29 
36 
34 
33 
27 
30 

F1 ow 
F1 ow 

260 gpm 
260 gpm 

jy-r-jilgtr'- - - 'hmi • ••• 



Total Petroleum. Inc. 
Alma, Michigan 
Aqui-fer Test Data 

Test # 2 
West F'roduct i on Well 
Observer: W.J. Bosse (FTCH) 

B.E. White (Total) 
How Measured: Air Line Direct Reading Gage 

Date Clock 
Ti me 

Water Drawdown Remarks 
Level 
(•feet) (feet) 

2/23/87 11: 50 
13:00 
13:03 
13:04 
13:08:30 
13:09:30 
13: 10 

40 
40 
57 
57 
62 
67 
69 
60 

0 Start Test 
17 
17 
22 
27 
29 
20 

13:33 
13:38 

Flow 
F1 ow 

260 gpm 
260 gpm 

2/24/87 

2/25/B7 

2/26/87 

2/27/87 

3/02/37 

17:03 
08:35 
17:06 
09 s 07 
17:06 
OS: 44 
16:58 
09; 11 
16:43 
08:52 
14: 20 

53 
57 
57 
59 
61 
60 
64 
63 
63 
60 
62 

13 
17 
17 
19 
21 
20 
24 
23 
23 
20 
22 
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L'g3GD 
SAMPLE HAZARD INFORMATION n'U- » 

FOR EMPLOYEE SAFETY 

If you checked (/) yes on the front side of this form indicating a safety warning, please 
complete the information below. 

I. Type of Samples: 

i/^invironmental .(surface/groundwat^ soil, bottom sediment) 
Waste Water 
Municipal Sludge 
Industrial Sludge f *: 
Landfill Leachate 
Contaminated Soil L 
Spill Material * 

' ^ Waste Drums 
Other, specify ; * ' *"* 

OoUtl.! 
II. Which of these causes you to think these samples are potentially hazardous? • 

Site Use History 
Site Inspections 
Critical Materials Report(s) Q \ L I ̂  ̂  
Permit Application(s) SC)r\6. 1 ̂  i <i5Cu\0VD • 

Previous Analyses (results pending) -72,///^ / / ̂ S?7 
Previous Analyses—Log No's, if known: i DH'U / \Ol O 
Inspection Crew Reaction: 

Other 

:il. Indicate the type of potential hazard: 

Toxic 
Pathogenic 
Flammable 
Reactive (generates HCN, H2S, etc.) 

ARE VOLATILE TOXICS KNOWN OR LIKELY TO BE PRESENT IN CONCENTRATIONS OF CONCERN? 
Yes 1/ No 

PLEASE SPECIFY IF KNOWN: 

WHAT SPECIAL PRECAUTIONS WERE TAKEN DURING THE COLLECTION OF THESE SAMPLES? 
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MICH DNR ENVIRONMENTAL LAB 
ORGANIC RESULTS FOR LAB LOG #8360 

LAB# 59277 
REC# 2719 

ug/L ppb 

2.80 

5.00 
1.00 

SCAN 1 

U2-IIICHL0R0ETHANE 

COMMENTS 

UC 

Det lif^ut Methylene chlorideJ chlorobenzene 
Detection limit all others 

LAB# 59277 
REC# 2748 

LAB# 59277 
REC# 2947 

ug/L PPb SCAN 2 

5.00 Detection lim-it 

ug/L PPb SCAN 8 

5.10 Detection limit 

COMMENTS 

COMMENTS 

LAB# 59277 
REC# 3257 

mg/L ppm OIL & GREASE (Gravimetric) COMMENTS 

4.20 GRAVIMETRIC * * * * 

2.00 Detection limit 

LAB# 59278 
REC# 2720 

LAB# 59278 
REC# 2749 

LAB# 59278 
REC# 2948 

u-g/L PPb SCAN 1 COMMENTS 

5.00 Det limit methylene chloride? chlorobenzene 
1.00 Detection limit all others 

ug/L PPb SCAN 2 

5.00 Detection limit 

ug/L PPb SCAN 8 

5.10 Detection limit 

COMMENTS 

COMMENTS 

LAB# 59278 
REC# 3258 

mg/L ppm OIL & GREASE (Gravimetric) COMMENTS 

2.00 Detection limit 



LRB# 59279 
REC# 2721 

LRB LOG #8360 cont 

ug/L ppb SCfiN 1 COMMENTS 

25.00 Det. lifut fiethvlene chloride» chlorobenzene 
5.00 Detection linit all others 

LflB# 59279 
REC# 2750 

LRB# 59279 
REC# 2949 

ug/L ppb SCAN 2 

UNID PERK 

5.00 Detection limit 

ug/L ppb SCAN 8 

UN ID PKS 

51.00 Det ect i on limit 

COMMENTS 

* * * * 

COMMENTS * * •* * 
LRB# 59279 
REC# 3259 

LRB# 59280 
REC# 2722 

m=i/L PPm OIL & GRERSE (Gravimetric) COMMENTS 

2.00 Detection limit 

ug/L ppb SCRN 1 COMMENTS 

5.00 Det limit methylene chloridej chlorobenzene 
1.00 Detection limit all others 

LRB# 59280 
REC# 2751 

LRB# 59280 
REC# 2950 

U3/L ppb SCRN 2 

5.00 Detection limit 

ug/L ppb SCRN 8 

UN ID PKS 

5.10 Detection limit 

COMMENTS 

COMMENTS 

* * * * 



fe; 
k. 

LRB# 5928< 
REC# 3260 

LRB LOG #8360 cont. 

PPr'i OIL & GRERSE (Gravimetric) COMMENTS 

44.00 GRAVIMETRIC * * * * 

2.00 Detection limit 

LRB# 59281 
REC# 2723 

ue/L PPb SCAN 1 COMMENTS 

5.00 Det limit metfiylene chloride? chlorobenzene 
1.00 Detection limit all others 

LRB# 59281 
REC# 2752 

ug/L PPb 

5.00 

SCAN 2 

Detection limit 

COMMENTS 

LRB# 59281 
REC# 2952 

ue/L ppb SCAN 8 

UN ID PKS 

5.10 Detection limit 

COMMENTS 

* * * * 

LRB# 59281 
REC# 3263 

LRB# 59282 
REC# 2724 

m«i/L PPm OIL & GRERSE (Gravimetric) COMMENTS 

2.00 Detection limit 

U'9/L ppb SCAN 1 COMMENTS 

5.00 Det limit methylene chloride? chlorobenzene 
1.00 Detection limit all others 

LRB# 59282 
REC# 2753 

ug/L ppb 

5.00 

SCAN 2 

UN ID PERK 

Detection limit 

COMMENTS 

* * * * 

Vr> • .<• 

..^u. .... 



LRB Lt)G" #8360 corn. 

LRB# 59282 
REC# 2954 

ug/L ppb 

52.00 

SCRN 8 

UN ID PKS 

Detect, iori limit 

COMMENTS 

* * * * 

LRB# 59282 
REC# 3264 

LRB# 59283 
REC# 2725 

LRB# 59283 
REC# 2726 

LRB# 59283 
REC# 2955 

LRB# 59283 
REC# 3265 

m-3.-"L ppfi OIL & GRERSE (Gra^.'imet ric) COMMENTS 

3.50 GRRVIMETRIC * * * * 

2.00 Detection limit 

ug/L PPb SCRN 1 COMMENTS 

5.00 Det limit methylene chloridep chlorobenzene 
1.00 Detection limit all others 

ug.''L PPb SCRN 2 

5.00 Detection limit 

u-g/L PPb SCRN 8 

5.00 Detection limit 

COMMENTS 

COMMENTS 

m-g/L PPm OIL & GREASE (Gravimetric) COMMENTS 

2.00 Detection limit 

Unless noted above under COMMENTSi analyses were 
performed for the compounds on attached scan list. 
Concentrations are rounded to 2 sL^nificant fi-gures. 

Approved _ 

''"N 2 0 (986 



ORGANIC SCAN LIST 
MATRIX: WATER 
MAY 1986 

SCAN I - Purgeable Halocarbons 

Bromodichloromethane 
Bromoform 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
Dibromochloromethane 
1.1-Dlchloroethane 
1.2-Dlchloroethane 
1,1-Dichloroethene 

1,2-Dichloroethene (cis & trans) 
1.2-Dichloropropane 
1.3-Dichloropropene (cis & trans) 
Methylene chloride 
1,1,2,2-Tetrachloroethane 
Tetrachloroethene 
1.1.1-Trichloroethane 
1.1.2-Trichloroethane 
Trichloroethene 

SCAN 2 - Purgeable Aromatic Hydrocarbons 

Benzene 
Ethylbenzene 

Toluene 
Xylene isomers (o, m, and p) 

SCAN 3 - Chlorinated Hydrocarbons, PCBs & Organochlorine Pesticides 

Aldrin 
*Aroclor 1016 
*Aroclor 1221 
*Aroclor 1232 
Aroclor 1242 
*Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
*Aroclor 1262 
*Aroclor 1268 
g-BHC (lindane) 
BP-6 (PBB) 
a-Chlordane 
g-Chlordane 
2-Chloronaphthalene 
4,4'-DDD 
4,4'-DDE 

1,4'-DDT 
4,4'-DDT 
1.2-Dichlorobenzene 
1.3-Dichlorobenzene 
1.4-Dichlorobenzene 
Heptachlor 
Heptachlor epoxide 
Hexabromobenzene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Methoxychlor 
Mirex 
Pentachloronitrobenzene 

*Toxaphene 
1,2,4-Trichlorobenzene 

SCAN 6 - Phthalate Esters £> Polar Pesticides 

Bis(2-ethylhexyl)phthalate 
Butylbenzylphthalate 
Di-n-butylphthalate 
Diethylphthalate 
Dimethylphthalate 

Di-n-octylphthalate 
Dieldrin 
Endosulfan I 
Endrin 

•'cS'-'Sr 



"7* 
r> 

SCAN 7 - Polynuclear Aromatic Hydrocarbons 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(ghi)perylene 
Benzo(a)pyrene 

Chrysene 
Dibenzo(a,h)anthracene 
Fluoranthene 
Fluorene 
Indenod ,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 

SCAN 8 - Phenols 

4-Chloro-3-methylphenol 
2-Chlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylpheno1 
2,A-Dinitrophenol 

1 2-Nitrophenol 
4-Nitrophenol 
Pentachlorophenol 
Phenol 
2.4.5-Trichlorophenol 
2.4.6-Trichlorophenol 2-Methyl-4,6-dinitrophenol 

SCAN 9 - Aromatic Amines (method not validated) 

Curene(4,4'-Methylene(bis)2-chloroaniline) 
3,3'-Dichlorobenz idine 

*Standards for these seldom encountered compounds are analyzed when their 
pattern is recognized. Results are coded as semi-quantitative (Type II). 

Reported as 4-chloro-m-cresol 

Reported as 4,6-Dinitro-o-cresol 

EL078 



\o'i"^ 1 P£4rD\uAn^. 
Parameter 1 Units natp ^amnlprf '5'Z.Z_*^^ 

b„rAs IA\M 15 lAVitg- PAVJ^ V<^2LW\AZ\ \AV\5dftVi\i 
SO(c Cct\r^ llju^Kos/i^ lUfyO 050 Z.IDO 1160 l^5o Z500 — j 

ib 1, L? ZD. Zl. 61. <o. Z 1 
Pho nnl II iiJiJ /I 1 <1 2.3 1.4- Z.l /Z, L 2 
A L>>r.>+j r O 6Z0 ZUJ no ^ZO 5SD <6.0 
CdCboTN^i'f'. II <5.0 1 ^6.0 <6.0 <5,0 <5-0 <5.0 <6.0 
rWnr.A^' ll ZOO 1 /4-. no Z40 340 no <1, 0 1 

^^c^>rlr^r^xT<^ li 5Z0 1 2.bO no 520 6W g^o <6.0 i 

^.,U>+p 11 IZO i ^0. Z60 500 no no Ci.n i 
TA A111 (Y\ - /4i KiS 1^?.=. 1 106.1 1 111 11^ ZJ6 z4b <\.o ; 
Cd(3nA\arr\ - Ai^s <0.01 1 <D.OZ <0.02 <o.oz <o,oZ <o.oz <0,02 1 

r>irnfrs\ur(\ -I^A<, <0.05 <0.06 <o.o6 <0.05 <o,o6 <0.o6 <0.06 i 
<0.01 <0.01 <O.Ol <o,ci <0,oz < o.oz <o.oz 

iVnr^ - A... II Z.^ 1 1-06 1 /,5 3.1 1.46 0.14 <o. I 1 

KfiT;sSSIurrN-J!ri.s< 1,^ 1 1.4 i Z-.O 1.1 Z.I Z.^ <0. I 
Li4K\u(n -Aks <0.01 ' <0. 01 1 <o.oi <0.02 <0,oz. <o.oz <0'0Z 1 

N\;s«f\Kii;trr\4^,ss 11, 1 -hO.L. 1 01, 10. 11. ^5, <1.0 , 
S^)rMur^ -rAisk 110 I 4.6 1 6ll Ol-Z l?.l 343- 1.0 1 

N\iAt/l 1' <o.o5 ' <0.06 ' <0,o6 <0.05 <0.0$ <0,05 <0-o6 ' 
- A. v.^ 1 <0,o6 1 <0-06 1 <0.o6 <0.06 <0.06 1 <D'06 <0.o6 , 
- Ai«v^ i D.l^ 1 O.n 1 0.0^5 3.1 1.1 1 <D-06 <Dr06 1 

1 1 1 1 1 ' 
; 1 1 1 ; 

L? Dlcklorn<'+kCU/ V l.^UC ^1.0 <5.0 i <(.0 1 <1.0 1 <I.O i <(.o 1 
Ck\r;fiAc / <5.0 • <5.0 <Z6. 1 <5.0 1 <5.0 1 <5.0 1 <5,0 1 

r.W rix oh f-w IS iKi. \ <5.0 <5.0 <Z6, <5.0 1 <5,0 1 <5.0 1 <5,0 1 1 
n-IW/<s iiN X ) <1.0 i <1,0 1 <5.0 < 1,0 <I.O <1.0 <i.O 1 
LXf\vAf/n+\fi<'AI P^^trs f - 1 - 14 — — ( 

rAKf/r'> if\ SrJk Z. \ <5.0 1 <50 1 <5.0 <5.0 <5.0 <6.(1 <5.0 1 ! 
lAfWfh-A ifd — ; — t 7f- JK 4 — 1 ' 

CHVvCfS lA ScA ^ <5,1 1 <64 i <51. <5, 1 < 5.1 <5Z. <5,0 
Di\ &AA Grihfu. L<^/ ) 4.2- i< 2,0 i < z.o 4-^-. -2,0 5.5 <z,o 

I: ^ 1 : 
1^ 1 
1 I • 1 
i- Uf - Hh K?.<. rs rv\NAf - n 6c(\-f\f(A -Hu \At/r\-V i-K| r4 AKJ 1 

1 CMoricA r4vw?0aAA [. V A v\ inAc/p/i -be LVZ 1 
1^ AT; ID rr<J.rr\'\ 0 r)bU>rr^s. i 
|. 1 t| 1 I 1 1 

i uf\i A0r\A\6fA OI-AI^S yp& -ffA Arir AKf'Sf <.A« 1 1 
1 1 '1 ' T - I 

i. 1 1 i 
: i i 1 

ll 1 1 i 
1' 1 1 1 
! 1 1 
|i 1 
li 1 1 
P 1 
ll 1 1 
II 1 
P 1 
P 1 
I'll 1 



COMPARISON OF MDNR/TOTAL DATA 

CONDUCTIVITY 

PHENOL 
CHROMIUM 

LEAD 
OIL & GREASE 

UNITS 

umhos/cm 

TOTAL PETROLEUM, INC.—ALMA 

ug/1 
mg/1 
ug/1 
mg/1 

MW-15 
DNR 

1650.00 

1.00 
<0.05 
<50 

4.20 

TOTAL 
1830.00 
1850.00 

<5 
<0.005 

<5 
<1 

1850.00 
1840.00 

5/22/86 

ESI 

<0.005 
12. 10 

CONDUCTIVITY 

PHENOL 
CHROMIUM 

LEAD 
OIL GREASE 

UNITS 

umhos/cm 

ug/1 
mg/1 
ug/1 
mg/1 

MW-18 
DNR 

650.00 

<1 
<0.05 

<50 
<2.0 

TOTAL 
707.00 
706.00 

<5 
<0.005 

< 5 
<1 

706.00 
707.00 

ESI 

<0.005 
8.00 

CONDUCTIVITY-

PHENOL 
CHROMIUM 

LEAD 
OIL & GREASE 

UNITS 

umhos/cm 

ug/1 
mg/1 
ug/1 
mg/1 

MW-19 
DNR 

2100.00 

2.30 
<0.05 
<0.05 
<2.0 

TOTAL 
2440.00 
2500.00 

8.00 
<0.005 

<5 
1.00 

2450.00 
2480.00 

ESI 

<0.005 
<5 

CONDUCTIVITY 

PHENOL 
CHROMIUM 

LEAD 
OIL GREASE 

UNITS 

umhos/cm 

ug/1 
mg/1 
ug/1 
mg/1 

MW-20 
DNR 

1750.00 

1. 40 
<0.05 
<50 

44.00 

TOTAL 
2030.00 
2060.00 

<5 
< 0.005 

<5 
1. 00 

2060.00 
2060.00 

ESI 

<0.005 
9.60 

CONDUCTIVITY 

PHENOL 
CHROMIUM 

LEAD 
OIL GREASE 

UNITS 

umhos/cm 

ug/1 
mg/1 
ug/1 
mg/1 

MW-21 
DNR 

1850.00 

2.90 
<0.05 
<50 

<2.0 

TOTAL 
2560.00 
2560.00 

6.00 
< 0.005 

<5 
1. 00 

2560.00 
2560.00 

ESI 

<0.005 
9. 40 



UNITS MW-30 
DNR TOTAL ESI 

CONDUCTIVITY umbos/cm 2500.00 3110.00 3120.00 
3120.00 3120.00 

PHENOL ug/1 12.00 32.00 
CHROMIUM mg/1 <0.05 <0.005 <0.005 

LEAD ug/1 <50 <5 <5 
OIL h 6REASE mg/1 3.50 3.00 

h'• -

Vi :• 



V . Ii;3'V flC'iiJwJ ^ OF ;ihrJ:Ul-liSCUnCiH• IHVlfiQflHENTAL LAB. .CRY YEs/^?)- IXFO OH BACX 
^ATRH = lATER AKALVSIS SEOL'EST SHEET HARN1N6 ***** 
3snsBssssrssss33snmnasssasr3sss3ss=iS3Cssssaasasss3asscx3S3S3snssaBssnssmaBnBaBaaauHcacKsns«»HssBSBBsnBms>xsi BBaBaaaaaaraaasaaaaBaaBaaaBaaaaaaasaacaaaeaaaaBBaaaBaaaaaaxaaaaaasBaasaaaaaaeaBaBeaaaBBBaaaaaaaaBaaBaaaaaaaaBBBaaaBBBBBxaiwperx 

1"'*® 7340 UT (nH^^ IT- °*TE // , 
LO09 CODE CiHTER AT LAB TIRE 
saasaaasaaaaaasaseaaaeaaaMaaaaaaaarrasaaaaaaxxaaraaaaaaraaaaasssssTrsaaaaaaaaaaaaxaaBBaaxaasaaBaaaaaaBaaaaaaaaBaaasaBBaaaaBBa 

LOMTiiw-rn-V^l- AW 
SArlPLED 
SSSSS3S:SSSSSSSSSSSSr=SSSS3S=SS==SS==SSSSS==SSSSSSBS=SIC8SSCSSS=SESSSSSSSSSSSSXSS3SZSXSSSSB«SBSXSSSrSSSSSSS3SSS«SSSXSSSSSSSXSSS 

-ascfiss«sc9Bss=s=xssssrBSS8Ss:ssr33SBs:x:sxxxxx8x:xxsxsxxsxBsssssssrsssssszsBzssxssssssssss*s*ss«»s>'-->-s»999->««->«9«M»«9«»**« 

!SSSBXSSXSXX8XSXXXX=XESSXBSSSSSX8XXX»8XXXXXXXXXXBSXXXSSSXXXXXX3XXXXXSXXXSXXXSXXXXX 

'ssxxssrxxxxxxsxxxxxxxsxssx 

!LAB USE OHLY ! 5! FIELD ID OR DESCP.I7TIC3 
IXXSXESEESESSESSSESSZXXZZXXSXXXXXSSSXXEEESESE:; 

54213 !on 5 
54213 iAU TS" 
54214 i'st'tAW" 20 

SAHFLEJHFORHATIOM 

1-1 

T1 

VY/NH/DD HHMN 

^5 ^610'bl ' 1050-
11 lias ••S5l05['l\W' 

ISOO !?5/0317ZD0' 
54215'"'[AIM 21 ki 225b '?5I031'/0/5' 
542; 16'"'(AIM ' 15 11 ' /675 'g5/03l'KZO' 

!0&! :• •« !07! 

!08! 

!09! 

•10! 
aaaaaaaaaaaaaaaaaaaaaaaaaaaas aaaaaaaaaaaaaaaaaaaaa' 

OREAHIC 
aaaaaaaaaaaxaaaaaaaaaaaaasaaaaaaaaaaaaaaaa 

?0I SI HALOCARBONS I 2 3 4 5 4 7 8 9 10 NAD FIELD FILTER+PRES 

laaas 

IH0R6.ANI: 
aaaaaaaaaaaa 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaxaaaaaaaaxaa 

6EHERAL CHEHISTRY 
^aaaaaaaaa 

DO DISS OXYGEN. 
aaaaaaaaaaaaaaaaaaaa 

lU) LPJ FILTRATIOa. 
.1 2 3 4 5 4 7 B 9 10 
.1 2 3 4 5 4 7 8 9 10 

.1 2 3 4 S 4 7 8 9 10 

P02 S2 AROHATIC HC .1 2 3 4 5 4 7 8 9 10 
(^A HS HA K /2TT2)5 6 7 8 9 10 

OBN 13 CL HCIPEST 4PCB.1 2 3 4 5 o 7 8 ? 10 
36 PHTHALATES 1 2 3 4 3 o 7 8 9 10 
07 PNA 1 2 3 4 5 4 7 9 9 10 

1 2 3 4 3 4 7 8 9 10 
1 2 3 4 5 6 7 8 9 10 
1 2 3 4 5 4 7 9 9 10 

CD OR CU HI PB ZN. 
H6 
AS 
SE 
SB 

BERCURY.... 
ARSENIC.... 
sasHiun 
ANTIMNY 

1 2 3 4 5 4 7 8 9 10 
1 2 3 4 S 6 7 8 9 10 
1 2 3 4 3 4 7 8 9 10 
1 2 3 4 5 4 7 8 9 10 
1 2 3 4 3 4 7 8 9 10 

6N 0-PKflS N02-....1 2 3 4 5 4 7 8 9 10 
RES-HF (SS)....l 2 3 4 3 4 7 8 9 10 
RES-TF (TDS)...l 2 3 4 3 4 7 8 9 10 

1 2 3 4 3 4 7 8 9 10 
BOD TOT 3 DAY.l 2 3 4 3 4 7 8 9 10 
BOD CARB 3 DAY.l 2 3 4 3 4 7 8 9 10 

1 2 3 4 3 4 7 8 9 10 
OTHERS (CIRCLE) 

OA 88 PHENOLS (H'2 3 4 5> 7 8 9 10 

06 OIL I GREASE-IR....1 2 3 4 5 4 7 3 9 10 
OIL I 6REASE-SRAV..1 2 3 4 5 4 7 9 9 10 

aaaaaaaaxaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa 

A6 AL BA BE CO FE..1 2 3 4 3 4 7 8 9 10(§)C00 1 2 3 4 3 4 7 8 9 10 

aaBsxaaasBSBBaaBBBxaaaaaaaaaa 

1 2 3 4 5 4 7 3 9 10 
1 2 3 4 3 i 7 3 9 10 
1 2 3 4 5 4 7 8 9 10 
1 2 3 4 5 6 7 3 9 10 
1 2 3 4 : 6 7 3 9 10 
1 2 3 4 5 4 7 3 9 10 
I 2 3 4 : 3 7 3 9 10 
1 2 3 4 3 i 7 3 9 10 

LI GN !10 T1 V 1 2 3 4 3 4 7 8 9 10 
.^'SHACE- CD 1 2 3 4 3 4 7 8 9 10 
' C.3 CU HI PB 1 2 3 4 3 4 7 8 9 10 

@?H, CO«DUCTAHCc....l 2 3 4 3 4 7 8 9 10 
CL S04 TOT.AL ALX..(£113)3 4 7 8 9 10 
FLUORIDE 1 2 3 4 3 4 7 8 9 10 
CRt4 2 3 4 3 4 7 8 9 10 
HC03- C03« I 2 3 4 3 4 7 8 9 10 
CA HS HA X -DISS. 1 2 3 4 3 4 7 8 9 10 

TOC <ajT3)3 4 7 8 9 10 
N034N02 IIH3....1 2 3 4 3 4 7 8 9 10 
KJEL N, TOT P..1 2 3 4 3 4 7 8 9 10 
PHENOLICS 1 2 3 4 3 4 7 8 9 10 

1 2 3 4 5 4 7 8 9*10 

KB SRItiE (CIRCLE) 
' CL S04 BR 1 2 3 4 3 4 7 a 9 10 
• ALU HC33- C03»..l 2 3 4 3 4 7 8 9 10 CA CHLOROPHYLL 
• CA HS HA X 1 2 3 4 3 6 7 8 9 10 

6B TOTAL CX ,..1 2 3 4 3 4 7 8 9 10 
FREE CN ...1 2 3 4 3 4 7 8 9 10 

BC FECAL COLI... 
TOTAL COLI.., 

1 2 3 4 3 4 7 8 9 10 

.1 2 3 4 3 4 7 8 9 10 
1 2 3 4 3 4 7 8 9 10 



Parameter Units Dat.p <;amnlpH 0 ^5 
prkQ /(,, 
uf? tNO+fc<i m5 tAWl5 mzo mzi 

pH fin T. 1 7.2 7. Z 1. i 0.7 
sW.Co^A. iArAKos/^f\ ^05 1(^15 1016 ISOO ZZ60 
-vnc 1.-7 

3ZO 407 — z^U 05n 
C2>lc:iuo\ 101,Z - Ill — Z36 
r.Kloricif' 2h. I6h - li- 357 * 
P(7t^ssi un\ 1.4 1.^ — L5 1.? 
KaatsfiSiuiA -51, - -l(c. 16. • 

15 — 10? Z/3 
5ul-fA-t? 3Z. I^L — ISI 14? 

y 

Srjbr\ ^ I ̂3''' ^5,1 LP <6.0 LP <5.0 LP <51. LP <51. LP 

1 
jj 
y 
1 LP- \\4x/ cof\Lr ol eA ^ r\(t prttKi on «4 rcsuW 

K2>ut w«r\ (Norn\a.\. 
ji \ 
1 
|l 
P 
i ji 
i 
b 
1 
1 1 
1 1 1 
f -
i 
1 
1 
p 

1 ! 
i 

1 
1 
1 -

1 
1 

j 
1 
P 
1 . 
1 1 



MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

Hazardous Waste Division 

Geotechnical Subunit 

Sampling Data Sheet 

FACILITY: 

CONTACT 

lSi6 _ LOCATION: 

AiKv+6 

Sample# nvoz\ f\W20 
Date /o-51-^5 10'31'9S 10-31-SS 
Time loi6 I05o ' llZo \z.eo 
pH (field) II 1- -7.2. 7.1 
Conductivity (field) zz6o SD5 irao 
PC 

PO 

OBN 

OA 

OG 

MA/A 

MN 

GA 

GB 

1 PC 

PO 

OBN 

OA 

OG 

MA/A 

MN 

GA 

GB 

PC 

PO 

OBN 

OA 

OG 

MA/A 

MN 

GA 

GB 

3.4,6,7,9 

PC 

PO 

OBN 

OA 

OG 

MA/A 

MN 

GA 

GB 

8 / y yj 

PC 

PO 

OBN 

OA 

OG 

MA/A 

MN 

GA 

GB 

oil S grease 

PC 

PO 

OBN 

OA 

OG 

MA/A 

MN 

GA 

GB 

PC 

PO 

OBN 

OA 

OG 

MA/A 

MN 

GA 

GB 

basic 6/Fe 

PC 

PO 

OBN 

OA 

OG 

MA/A 

MN 

GA 

GB 

Ca/Mq/Na/K y y y 

PC 

PO 

OBN 

OA 

OG 

MA/A 

MN 

GA 

GB 

Hq/As/Se/€b 

PC 

PO 

OBN 

OA 

OG 

MA/A 

MN 

GA 

GB 

PC 

PO 

OBN 

OA 

OG 

MA/A 

MN 

GA 

GB 

Cl/SOWAllc y y y 

PC 

PO 

OBN 

OA 

OG 

MA/A 

MN 

GA 

GB 

HCOj/COg 

PC 

PO 

OBN 

OA 

OG 

MA/A 

MN 

GA 

GB 

Fluoride/Cf'*'6 
/ 

PC 

PO 

OBN 

OA 

OG 

MA/A 

MN 

GA 

GB 

PC 

PO 

OBN 

OA 

OG 

MA/A 

MN 

GA 

GB 

CTOB/TOC / y / 

PC 

PO 

OBN 

OA 

OG 

MA/A 

MN 

GA 

GB 

I7O3NO2/NH3 

PC 

PO 

OBN 

OA 

OG 

MA/A 

MN 

GA 

GB 

Kjel N/TotP 

PC 

PO 

OBN 

OA 

OG 

MA/A 

MN 

GA 

GB 

Phenols 

PC 

PO 

OBN 

OA 

OG 

MA/A 

MN 

GA 

GB 

PC 

PO 

OBN 

OA 

OG 

MA/A 

MN 

GA 

GB Total/Free Cn 

PC 

PO 

OBN 

OA 

OG 

MA/A 

MN 

GA 

GB 

PC 

PO 

OBN 

OA 

OG 

MA/A 

MN 

GA 

GB 

Ssiitipl^ e Appearance \c\tW <^1 (vW Uiiiy-



DNR sampling staff 

Facility sampling staff: 

Monitor Wei Iff liwzi 1 M^sr MW-jS hWZD 
SWL method used) 

Sounding 23 
Volume Purged 

Purging Method Hfrflo/x V>i>i(0< 
Sampling Method 

Lqsimeterif | 

Volume Purged | • 
Sampling Method |i 

Surface Water if | 

Description | 

Sampling Method || 

Detection System)^ 

Sampling Method 

Private Well if 
Location Sampled 

Length of Time Purged • 

Facility Sampling Notes: 

Potential External Sources of Contamination: 

Precautions Taken: 

Field Measurements Taken: 
Handling/Preservetion: 

Sampling Bottles Used: 

Replicates and/or Blanks Taken: 
Decontamination Procedures: 

Additional Sotes: ^ , 4T^ "fourvX 
in KUll^ o. 9^/1-g5 

1-Mur 



FY 1905 HAZARDOUS WASTE ODMPLIANCE MONTdUNG AND ENFORCEMENT UDG New Update 

1. U.S. EPA ID 

2. INSTALLATION NAME VoU U rXoC, 

3. CITY 4. HANDLER TYPE MAJOR 

NON - MAJOR 

6 Citizen Complaint 
7 Part B Call-in 
^ 8 Withdrawal 

9 Closed Facility 
0 Other 

5. DATE OF INITIAL EVALUATION 
WHICH IS THESIS FOR 
THIS REPORT IO_ ^ ̂ 5 

M D Y 

6. TYPE OP EVALUATION 
COVERED BY THIS 
REPORT 
(Check only one) 

1 Evaluation Inspection 
"V 2 Sampling Inspection 

3 Record Review 
4 Groundwater Evaluation 
5 Followup Ins[]ection 

7. DATE OF EVALUATION IF THE EVALUATION FOLLOWS AN INITIAL EVALUATION 
(Enter date only if different from 5.) M 

a. AREA t CLASS OF VIOLATION 
(Enter *X' in hoc if violations 
found. Enter 'O' if no 
violations found.) 

Class of 
Violation 

9. EVALUATION CQMMENIS 

Area of Violation 
RESP 
Agency 

Free 
Fields 

GV^ CL/PC FIN/RESP PT B CMPL/SCH Manifest Other 

II 
10. ENFORCEMENT ACTION 

(Most frequently used codes are 
listed below. See Instnx:tions 
for additional codes.) 

11. ENFORCEMENT COMMENTS 

Violat 
Class 

on 
Area 

Action 
Type 

(use code) 
Date 
Taken 

Ccmpliance Date 
Scheduled Actual 

Status 
Code Date 

Penalty 
Assess Collect 

Resp 
Agency 

Free 
Fields 

Codes for Enforcement Actions: 03 
04 
05 
10 

Warning Letter 
Compliance Complaint 
Administrative Order 
Infonnal 

12. For State Use 

Codes for Enforcement Status: A » Active/progressing to resolution 
R • Resolved/no further eiction required 
X • Pending/no response 
P " Progressed to subsequent action 

Codes for Responsible Agency: S 
J 

State 
Joint State/U.S. EPA 



FY 1985 HAZARDOUS WASTE OOMPLIANCE MONTORING AND ENFORCEMENT WG New Update 

1. U.S. EPA ID 3. CITY_ 

2. INSTALLATION NAME To't^\ ?e\fci\eun\'Xi^c 
4. HANDLER TYPE MAJOR 

NON - MAJOR 

6 Citizen Complaint 
7 Part B Call-in 
8 Withdrawal 
9 Closed Facility 
0 Other 

5. DATE OF INITIAL EVALUATION 
WHICH IS TOE ^IS FOR 
THIS REPORT /O ^ SfS 

M D Y 

6. TYPE OF EVALUATION 
OOVERED BY THIS 
REPORT 
(Check only one) 

1 Evaluation Inspection 
"7 2 Sanpling Inspection 

3 Record Review 
4 Groundwater Evaluation 
^ 5 Followup Inspection 

7. DATE OF EVALUATION IF TOE EVALUATION FOLIOWS AN INITIAL EVALUATION 
(Enter date only if different from 5.) M D 

8. AREA & CLASS OF VIOLATION 
(Enter *X* in box i£ violations 
found. Enter 'O* if no 
violations found.) 

9. EVALUATION OOMMEmS 

Class of 
Violation Area of Violation 

RESP 
Agency 

Free 
Fields 

GWM CL/PC FIN/^P PT B CMPL/Sa< Manifest Other 

II 
10. ENFORCEMEMT ACTION 

(FVost frequently used codes are 
listed below. See Instructions 
for additional codes.) 

11. ENFORCEMENT COMMENTS 

Violat 
Class 

on 
Area 

Action 
Type 

(use code) 
Date 
Taken 

Compliance Date 
Scheduled Actual 

Status 
Code Date 

Penalty 
Assess Collect 

Resp 
Agency 

Free 
Fields 

T 

Codes for Enforcement Actions: 03 
04 
05 
10 

Warning Latter 
Conpliance Complaint 
Adninistrative Order 
Informal 

12. For State Use 

Codes for Enforcement Status: A " Active/progressing to resolution 
R « Resolved/no further action required 
X " Pending/no response 
P » Progressed to subsequent action 

Codes for Responsible Agency: S 
J 

State 
Joint StateAJ.S. EPA 

r» — f f n r*r>» 
...i 



lO'AL 
Jial Pe«^li»um, tnc,- I. MEMORANDUM • DATE 8-16-85 

TO B. White, P. Lincoln, B. Shaver, 
L. Stinnett, B. Spitzley 

FROM Ph i I Ne 1 son 

i 

SOIL ANALYSES - SSR 2286 

From 5-22-85 to 5-29-85, IT Corporation made eight soil borings 

in Alma's Soil Farm to a depth of 20-30 ft. Samples were collected 

about every 2 ft. beginning at a depth of 2.5 ft. 

Three samples from each boring, taken at depths of Z.5~^ ft., 
5-6.5 ft. and 10-11.5 ft. were analyzed for pH, Cond., Oil and Grease, 

r and RCRA metals, Pb, Cr, Zn. 

^ In addition to the above analyses, four samples were analyzed for 

t . Pb, Cr and Zn by the O.IN HCl leaching method. The data given is for 

i-; the metal content in the soil and not tj/e water used for the leaching. 
. ( 

I nA-Hxtyd cj^be.4 

«ofm2f»m3 0J9QPCo 



1 « 

4 Cond. O&G R C R A 1 
. pH Micromho's ppm Pb ppm Cr ppm Zn ppm 

Distilled 
5.'» water 5.'» 

BORING 1 

2.5-V 7.5 1170 IjlO <. 06 <r.05 .ll» 
5-6.5' 10.3 111 80 .<:.06 .05 .Oi» 

10-11.5' 9.6 826 <50 <.06 .11 .05 

BORING 2 

2.5-'»' 7.5 302 lO^tO <.06 <r.05 .05 
5-6.5' 8.2 117 60 <.06 .10 .03 

10-11.5' 8.2 156 <50 <.06 .10 .05 

BORING 3 

2.5-h' 8.0 111 61»0 <.06 <.05 .Oi» 
5-6.5' 8.0 229 <50 <.06 . 11 .03 

II-II.5' 8.0 259 60 <.06 .09 .10 

BORING 

2.5-'»' 7.'» 1170 '45'»00 .55 • .08 .itO 
5-6.5' 8.9 263 llfO <.06 <.05 .03 

10-11.5' 8.8 190 80 <.06 .07 .11 

BORING 5 

2.5-1»' 8.5 136 < 50 .11 .10 .05 
5-6.5' 8.k 153 1330 .10 .13 .10 

10-11.5' 8.1» 163 860 .11 .13 .06 

BORING 6 
f 

2.5-'*' 8.0 263 13^0 <. 06 <.05 .09 
5-6.5' 8.5 151 60 <,06 .10 .0^4 

10-11.5' 8.3 111 70 <.06 .12 .06 

BORING 7 ( 
2.5-'» 9.0 85 <50 <.06 <.05 .05 
7.5-8' 8.5 2A6 50 <.06 .12 .05 

lO-l1.5' 8.5 163 60 <.06 .13 .07 

BORING" 8' 
2.5-V 7.8 eik 3950 6.2 .01 .29 
5-6.5' 1000 17500 .20 <.05 .10 

lO-l1.5' 10.5 li»70 360 .06 .12 .01 

rp ppm 

.5 .7 1.2 

.9 .7 2.7 

12.8 1.0 10.0 

280 A.5 11.7 



June 25, 1984 

Rocky Mountain Analytical Laboratory 

RECEIVED 

JUL 3 0 193-1 
Reeion III Headquarters 

P'-

P. A. Lincoln 
Total Petroleum, Inc. 
Alma, Ml 48802 

Dear Mr. Lincoln: 

The analysis of the water sample under Purchase Order No. 14474 for 
base/neutral arnl volatile organics is now complete. The results are 
enclosed. 

Please call if you have any questions. 

Sincerely, 

John A. Jos 
Chemist 
Industrial Organic Chemistry 

JAJ/MPP/crc 
Enclosures 

RMA # 3891 

Approved by: 

Michael P. Phillips, Ph.D. 
Manager 
Industrial Organic Chemistry 

Rocky Mountain Analytical Laboratory 5530 Marshall Street, Arvada, CO. 80002 (303) 421-6611 



iocky Mountain Analytical Laboratory 

SAMPLE DESCBIPnON INFORMATION 

for 

Total Petroleum, Inc. 

RMA Sample No. Sample Description Sample Type Date Sampled Date Received 

3891-01 Observation WeU 1-12-1 Water 6/4/84 6/5/84 

June 25, 1984 

U-f-



^tocky Mountain Analytical Laboratory 

ANALYTICAL RESULTS 

for 

Total Petroleum 

Methodology and PiscussitHi 

The sample was directly injected into a gas chromatograph/mass spectrometer (GC/MS) 
equipped with a column for separating compounds in the volatility range from ethanol up 
to xylene. A table listing typical volatile compounds found in this analysis is attached. 
The sample chromatogram was also screened for any additional compounds that might be 
present. None were found above a detection limit of 1-2 mg/1. 

The sample was also extracted at a neutral pH and analyzed by GC/MS using a fused 
silica capillary column. The table labelled base/neutral compounds contains typical 
compounds expected in this type of analysis. The only compound detected in the table 
was the common plasticizer bis(2-ethylhexyl)phthalate at 23 ug/L In addition, the sample 
chromatogram was screened for any additional compounds that might be present. Five 
compounds were detected whose mass spectra indicated that they were either 
unsaturated aliphatic hydrocarbons (i.e. alkenes) or cycloalkanes. The retention times 
and mass spectra indicated that the compounds were in the Cg to Cj^ range. Although 
these compounds could not be identified specifically, the total concentration was 
estimated at 0.626 mg/1 based on a comparison of their response to djQ-phenanthrene 
(internal standard). Adding the concentration of bis(2-€thylhexyl)phthalate gives a total 
of 0.649 mg/1. 

. J 



Rocky Mountain Analytical Laboratory 

ANALYTICAL RESULTS 

for 

Tbtal Petroleum, foe. 

VOLATILE ORGANICS 
Detection 

Parameter Units Limit 3891-01 

IV Acrolein mg/1 20 ND 
2V Acrylonitrile mg/1 20 ND 
3V Benzene mg/1 1 ND 
4V Bis(chlorom ethyDether mg/1 1 ND 
5V Bromoform mg/1 1 ND 
6V Carbon tetrachloride mg/1 1 ND 
7V Chlorobenzene mg/1 1 ND 
8V Chlorodibromom ethane mg/1 1 ND 
9V Chloroethane mgA ND 
lOV 2-Chloroethylvinyl ether mgA 1 ND 
IIY Chloroform mgA 1 ND 
12V Dichlorobromomethane mg/1 1 ND 
13V Dichlorodif luor om e theme mgA ND 
14V 1,1-Dichloroethane mg/1 1 ND 
15V 1,2-Dichloroethane mg/1 1 ND 
16V 1,1-Dichloroe thy lene mg/1 1 ND 
17V 1,2-Dichloropropane mgA 1 ND 
18V 1,3-Dichloropropylene mgA 1 ND 
19V Ethylbenzene mgA 1 ND 
20V Methylbromide mg/1 2 ND 
21V Methylchloride mgA 2 ND 
22V Methylene chloride mgA 2 ND 
23V 1,1,2,2-Tetrachloroe thane mgA 1 ND 
24V Tetrachloroethylene mgA 1 ND 
25V Toluene mgA 1 ND 
26V 1,2-trans-Dichloroethylene mg/1 1 ND 
27V 1,1,1-Trichloroe thane mgA 1 ND 
28V 1,1,2-Trichloroethane mgA 1 ND 
29V Trichloroethylene mgA 1 ND 
30V Trichlorofluorom ethane mg/1 2 ND 
31V Vinyl chloride mg/1 2 ND 

ND = : Not detected. NR = Not requested. 

4 
i 



ANALYTICAL RESULTS 

for 

Total Petroleum, Inc. 

Rocky Mountain Analytical Laboratory 

BASE/NEUTRAL COMPOUNDS 
Detection 

Parameter Units Limit 3891-01 

IB Acenaphthene ugA 5 ND 
23 Acenaphthylene ug/1 5 ND 
38 Anthracene ug/1 5 ND 
43 Benzidine ug/1 50 ND 
53 3enzo(a)anthracene ug/1 5 ND 
63 3enzo(a)pyrene ug/1 5 ND 
73 3,4-3enzofluoranthene ugA 5 ND 
83 Benzo (ghi) perylene ug/1 5 ND 
93 Benzo (k) fluoranthene ug/1 5 ND 
103 3is(2-chloroethoxy)methane ug/1 5 ND 
113 Bis (2-chloroethyl)ether ug/1 5 ND 
123 Bis (2-chloroiso-propyDether UgA 5 ND 
133 Bis (2-ethyIhexyl)phthalate ug/1 5 23 
143 4-3romophenyl phenylether ug/1 5 ND 
153 Butyl benzyl phthalate UgA 5 ND 
163 2-Chloronaphthalene ug/1 5 ND 
173 4-Chlorophenyl phenylether UgA 5 ND 
183 Chrysene ug/1 5 ND 
193 Dibenzo(a,h) anthracene UgA 5 ND 
203 1,2-Dichlorobenzene UgA 5 ND 
213 1,3-Dichlorobenzene UgA 5 ND 
223 1,4-Dichlorobenzene ug/1 5 ND 
233 3,3'-Dichlorobenzidine UgA 20 ND 
243 Diethyl phthalate UgA 20 ND 
253 Dimethyl phthalate ug/1 5 ND 
263 Di-n-butyl phthalate ug/1 5 ND 
273 2,4-Dinitrotoluene UgA 5 ND 
283 2,6-Dinitrotoluene ug/1 5 ND 
293 Di-n-octyl phthalate UgA 5 ND 
303 1,2-Diphenylhydrazine* ug/1 5 ND 
313 Fluoranthene ug/1 5 ND 

ND = Not detected. NR = Not requested. •Measured as azobenzene. 



Rocky Mountain Analytical Laboratory 
ANALYTICAL RESULTS 

for 

Total Petroleum, Inc. 

BASE NEUTRAL COMPOUNDS (Cont.) 

Detection 
Parameter Units Limit 3891-01 

32 B Fluorene ugA 5 ND 
33B Hexachlorobenzene ugA 5 ND 
34 B Hexachlorobutadiene UgA 5 ND 
35B Hexachlorocyclo-pentadiene ug/1 5 ND 
36B Hexachloroethane UgA 5 ND 
37B Indeno(l,2,3-cd)pyrene ug/1 5 ND 
38B Isophorone UgA 5 ND 
39B Naphthalene ug/1 5 ND 
40 B Nitrobenzene UgA 5 ND 
41B N-Nitrosodimethylamine ug/1 5 ND 
42 B N-Nitrosodi-n-propylam ine UgA 5 ND 
43B N-Nitrosodiphenylamine ug/1 5 ND 
44B Phenanthrene UgA 5 ND 
45B Pyrene ug/1 5 ND 
46B 1,2,4-Trichlorobenzene ug/1 5 ND 

ND = Not detected. NR = Not requested. 



ROCKY MOUNT/UN ANALYTICAL LABORATORY 

Organic Analytical Methodology 

Nominal (a) Units Detection Limit Methodology Reference (1) 

1 
10 
10 

0.01 
10 

0.01 
5 

.1 
1 

0.005 
0.01 

1 
100 

10 
0.1 
10 
1 
1 

0.5 
1 

0.02 
0.1 
0.1 

Purge & Trap GC/MS 
Extr action/G C/M S 
Extraction/GC/MS 
Extraction/GC/ECD 
Extr action/G C/M S 
Extraction/GC/ECD 
Adsorbtion/Coulometric 
Extraction^C/ECD 
Purge & Trap GC/MS 
Extraction/GC/MS/ECD 
Purge & Trap/GC/Hall 
Purge & Trap/GC/FID 
Purge & Trap/GC/FID 
Extraction/GC/FlD 
Extraction/HPLC 
Extraction/GC/FID 
Extr action/GC/NPD 
Extraction/GC/FID <5c GC/ECD 
Extraction/HPLC 
Extraction/GC/Hall 
Extraction/GC/ECD 
Extraction/GC/NPD 
Extraction/GC/NPD 

62^^ 
625 
625 
608 
625 
(2) 

^^50.1(3) 

it) 
613 
601 
602 
603 
60if 
605 
606 
607 
609 
610 
611 
612 

622(5) 
(6) 

14 days 
days/40 days 
days/40 days 
days/40 days 
days/40 days 
days/40 days 

14 days : 
14 days 
7 days/40 
14 days 
14 days 
14 days 
days/40 
days/40 
days/40 
days/40 
days/40 
days/40 
days/40 
days/40 
days/40 
days/40 

days 

days 
days 
days 
days 
days 
days 
days 
days 
days 
Cl-vs 

Parameter 

Purgeables 
Base/Neutrals 
Acids 
Organochlorine Pesticides/PCB's 

Phenoxy Herbicides 
Total Organic Halogen (TOX) 
Trihalomethanes (THM) 

Dioxin 
Purgeable Halocarbons 
Purgeable Aromatics 
Acrolein & Acrylonitrile 
Phenols by GC 
Benzidines 
Phthalate Esters 
Nitrosamines 
Nitroaromatics/isophorone 
Polynuclear Aromatics 
Haloethers 
Chlorinated Hydrocarbons 
Organophosphorus Pesticides 
Triazine Pesticides 

References 
(1) Federal Register, Vol. 44, No. 233, Monday, December 3, 1979. 
(2) "Method for Chlorinated Phenoxy Acid Herbicides in Industrial Effluents," Federal Register, Vol. 38, No. 75, Part II. 
(3) "Total Organic Halide," US EPA-EM5L, Cincinnati, November, 1980. 
(4) Federal Register, Vol. 44, No. 231, Thursday, November 29, 1979, Appendix, Part I. 
(5) "Method 622- Organophosphorus Pesticides," Proposed EPA Method, 304 (h) Committee. 
(6) Federal Register, Vol. 38, No. 75, 1973. 

Notes 
^Nominal values are the best achievable with the listed analytical method for a typical component. Interferrences in specific samples may result | 

in a higher detection limit. 
'^Applicable to NPDE5 Wastes as updated by Robert C. Booth, Director, EMSL-Cincinnati, September 22, 1981. Where two times are given, the 
first refers to the time to extraction, the second to the time of instrumental analysis. 

ug/1 
ug/1 
ug/1 
ug/1 

ug/1 
ug/1 
ug/1 

ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 
ug/1 

Preservation 
Bottle No. 

11 
12 
12 
13 
12 
14 
15 
11 
11 
16 
11 
17 
18 
16 
19 
12 
20 
12 
20 
17 
12 
12 
12 

Maximum 
Holding Time (b) 



MFCHIGAl DEPARTMENT OF NATURAL . isOURCES 

INTEROFFICE COMMUNICATION 

October 11, 1984 

TO: Bob Basch, Lansing District, Hazardous Waste Division 

FROM: Terry McNiel, Technical Services Section, Hazardous Waste 
Division 

SUBJECT: Total Petroleum-Alma 

I have reviewed Total's September 19, 1984, submittal. They have correctly 
determined that the 17 hydrocarbons which they analyze anmo^ly are 
not all aromatic hydrocarbons. They list eight compounds^!JwiT 1 be analyzed 
on an annual basis in the future. Our environmental lab includes an 
additional parameter: styrene as a purgeable aromatic hydrocarbon. 
This compound should be included in their list. 

There have been instances of positive results (greater than detection 
limits) for the non-aromatics: 1,1 dichloroethylene, trichloroethylene, 
1,2 dichloropropane, plus the aromatics: benzene, toluene, ethylbenzene 
and xylene. Their permit requires that these positive results be confirmed 
immediately. This appears to not have been done. Three months elapsed 
in all cases before a confirmation sampling occurred. To be meaningful, 
new samples should be collected as soon as the positive results are 
realized, especially with the facility's TOG problem. 

Because of these positive results, although not confirmed, the company's 
annual sampling for organics should also include the non-aromatics: 

1.1 dichloroethylene 
trichlorethylene 
1.2 dichloropropane 

I would recommend that the request to eliminate Wells No. 4 and No. 
6 and to substitute Wells No. 18 and No. 19 be approved. 

If there are any questions, please contact me. 

cc: C. Riley, HWD 
File 



o 
TOTAL 
Total Petroleum, Inc. 
EAST SUPERIOR STREET ALMA. MICHIGAN ASSOI TELEPHONE BIT AS3-1IS1 TWX BIO AA1-aA31 

BENJAMIN E. WHITE. P. E. 
CNVIRONMENTAL ENGINEER 

rv^ 

m-' 
I'ft-

September 19, 198'» 

Hazardous Waste Division 
Michigan Department of Natural Resources 
P.O. Box 30021 
Lansing Ml kSSOS 

Gentlemen: 

Enclosed is some hydrocarbon concentration data for our monitoring wells 
that we neglected to send you with our June 1984 sampling results. This 
data includes the yearly purgeable aromatic hydrocarbon analysis required 
by our Hazardous Waste Treatment Facility Permit. 

On two previous occasions we have sent you data on 17 hydrocarbons analyzed 
for in our wells. However, upon review of those compounds we discovered an 
obvious error. Only five of the previously reported compounds are aromatic 
hydrocarbons, the other 12 are not aromatics. in addition, three other 
compounds should have been analyzed for. 

The enclosed report provides the June 1984 data for 20 hydrocarbons. This 
includes the data for five aromatics and 12 non-aromatics that were previously 
reported, plus three additional aromatics that should have previously been 
included. 

in the future, we will only analyze and report the data for the 8 aromatic 
compounds that are required in our permit to be analyzed for annually. Those 
8 compounds include: 

Benzene 
Toluene 
Chlorobenzene 
Ethyl benzene 
Xylene 
1.2 Dichlorobenzene 
1.3 Dichlorobenzene 
1.4 Dichlorobenzene 



Page 2 < J 
We also have decided to in the future reduce the number of wells that will 
be monitored for purgeable aromatic Hydrocarbons. We will (until a permit 
change is approved) continue to analyze for these compounds in the four 
original wells as required by our permit. In addition, we will Include the 
new background well (No.18) and our other two wells located immediately 
adjacent to the land treatment facility. Accordingly, the wells to be 
monitored in the future for Purgeable aromatics include wells: 

3 
k 
5 
6 
18 
19 
20 

We also request your permission to eliminate Wells No. h and No. 6 from 
this list. Well No. k was intended as a background well, however, a review 
of the potentiometric flow directions indicates that Well No. 18 Is located 
in a position .that is much more representative of background conditions. It 
would also be reasonable to eliminate Well No. 6 from the monitoring require
ments because of its proximity to Well No. 19. But, Well No. 19 is closer to 
the facility and it would monitor any contamination from the facility before 
it reaches Well No. 6. We, therefore, believe that it would be appropriate 
to stop monitoring Wells No. k and No. 6 and substitute Wells No. 18 and No.19. 
However, this would require a modification to our permit. Your consideration 
of the request is appreciated. 

If you have questions concerning this data and requested change to our permit 
please contact us. 

Sincerely, 

Ben/amin E. White 

BEW:djw 

cc: Bob Basch, District Supervisor 
Hazardous Waste Div. .r 

Terry McNiel 
Hazardous Waste Div. 

T' li-f-' ftii'"''-*--I ^ vIMri ' 'i-ir - - i I . ,//. JS. 



Analytic lo Biological 
Laboratories, Inc. 

29079 FORD ROAD 0 GARDEN CITY, MICHIGAN/".SiaS Q PHONE: (313) 422-7474 

April 23, 1984 

TOTAL PETROLEUM, INC. 
East Superior Street • 
Alma, Michigan ABBOl . 

Attention: — Bernie Shaver 

Dear Mr. Shaver: 

Enclosed kindly find the supplement to the original G/C 
Mass Spectrograph report that we mailed earlier. 

The detection limits for the enclosed list are 0.1 mg / liter • 
or 0.1 ppm. 

There were no parameters detected up to C 25, other than the 
methylene chloride as already reported. 

If you have anfy further questions regarding the enclosed . • 
examination or any other examination, please do not hesitate 
to contact me at the telephone number listed above. 

Yours very truly, . " _ 

ANALYTIC & BIOLOGICAL LABORATORIES, INC. 

FrafriUfsD. McHaughlin, FAIC 
Director of Laboratories 

FBM/lp • • : 
cc: Files 

CCHTiriED L AOOnATO>1Y - U.S. DEPARTMENT OF AGRICULTURE 
U.S. DHUG ENFORCEMENT AOMINISTRATION 
UNITE D r.TAT FS E GOD AND DRUG ADMINISTRATION 
UNITE D ST AT E S NUCLEAR REGULATORY COMMISSION 
AMERICAN COUNCIL OF INDERENDENT lASORATCRlES 
INSTITUTE OF FOOOTECHNOLOGISTS 

FELLOW - AMERICAN INSTITUTF OF CHEMISTS 
DIPLOMAT AMERICAN BOARD OF DIOANALYSTS 

AMERICAN CHEMICAL SOCIETY 
AMERICAN SOCIETY FOR MICROBIOLCXT.Y 

AMERICAN ASSOCIATION FOR THE ADVANCEMEN T OF SCIENCE 
ASSOCIATION OF OFFICIAL ANALYTICAL CHEMISTS 



Offlanlc Materljal* Poramelar 
Number 

pcelona cyanohydrlo D0075-85-5 
2-BcetylaminoJluofanf t 00053-£>5-3 
Bcrolaln 00107-02-3 
ocryllc odd L 00079-10-7 
•icrylonllrlla 00107-13-1 
nllyl chloride 00107-OS-1 
ZarnlnoanlhrBqulnone 00117-79-3 
«minoaiobenj;sr>o 00060-09-3 
0-flmlnoazololuene 00097-55-3 
A-nmlnobiphenyl........................ . 00092-37-1^ 
S-amlno-O-elhylcarbazola 00132-32-1 
1-amIno-2-methyIan1hrequlnon8 .......... 00032-23-0 
nmtnolrlaiole {amltrole) 00051-32-5 

• anlllrjB 00062-53-3 
o-snJsidlne 0009(WH-0 
0-anlsidlne hydrochloride 00134-29-2 
ben:(o}ant}iracena 00055-55-3 

.•rberuofMi 00071-J532 
benridlne 00092-B7-5 
benzidine eelts CIBS5-0S-7-
benzo(a)pyfenB 00050-32-3 
bruclne 00357-57-3 
cerborr .tetrachloride 00056-23-5 
chlorinated dibenzofurans Clas»-05-3 
chlorinated dioxins... Class-05-4 
1-chloro-2,3-epoxypropand 00105-39-8 
bl5(2-chIoroethyl>ether 00111-44-4 
chloroform 00057-66-3 
bls(chlofomefhyl)ethBr 00542-88-1 
3-(chlor.omethyl)pyrldin3 

hydrochloride 05959-48^-
p-chlorophenol 00106-439 
1-(4-chIoropher)yl>-3, 

S-dimethyl trlazena 072D3-S0-9 
4-ch1oro-m-phenylenfcdiamln9 -05131-532 
4-chIoro-t>-phenyIenediamln 8 00095-330 
chloroprene 1.00126-99-3 
5-chloro-o-toioidln a '. 00095-79-4 
p-cresidlr» (5-methyl-o-anisldine) 00120-71-8 
2.4-dlamlnoBr>lsol9 sullale 39156-41-7 
4.4*-dl»mlnDdiphenyI ether.... 00101-30-4 
2,<l-diamlnototuene 00095-337-
dlbonz(«,h)anthracen» 00053-70-3 
trls(dlbrorr>opropyl)phosphal9 00126-72-7 

• dl-n-bulyj phlhal-Me 00034-74-2 
3.3-dlchlorol>€!nztdlr>e 00091-94-1 
3,3'-dlchIorobe.nzidine saU» CIB3S-08-3 

••^1,2-dlchIoroelhane 00107-O&-2 
2.4-dlchlorophono l 00120-33-2 
1.2:3,4-dlepoxybutane 00253-13-0 
diethyl sulfate D0054-67-5 
4-dirT>BlhylBm1noazobBnzen8 00060-11-7 
dlmelhylhydrazlnej Clss9-05-2 

•4.6-rimltro-o-cresol 00534-52-1 
-dinllrophonol 00051-2S-5 
2.4-dlnltrotoloene 00121-14-2 
dhivoclyl phthalale 7 00117^) 
1.4-dioxone 00123-91-1 
2.3-epoxy-1 -propanat...... ..J 00765-34-4 

"ethylena dibromlde -. 00105-93-4 
ethyleneimine 00151-56-4 
ethylene oxids 00075-21-3 
ethylene thiourea 00096-45-7 
bisl2-e!hylhexyl)phthalate 00117-31-7 

.. ethylmethanesulfonate 00052-530 
2-(2-formyIhydrazino>-4-[5-nltro-2-luryl)-

Ihiazole 0357D-75O 

bexachlorobenzene (HCB) 00116-74-1 
bexachtorobuladiene 00037-63-3 
hexBChlorocyclohexane 00606-73-1. 
hexnchlofOcyclopentadisnB 00077-47-4 
hoxechloroethane 00057-72-1 
hydrazpbenzena ....' 00122-66-7 
hydroquinona 00123-31-9-
N-(2-hydroxyethyl)alhylBnBimlnB 01072-52-2 
laclonitrila 00078-97-7 
malachite o'eert (C-l. Basic Green 4) ...*.' 00559-64-2 

• methyIenebis(2-chIoroar)]|in8> 00101-14-4 
4,4'-methyIpnebis{2-melhylanllin8) ........ 00338-830 
4.4'-mcthylenebis(N,N-dlmalhyl3nllinB 00101-51-1 
1.2-(methylenadioxy}-4-pfopenyl 

banzena 00120-53-1 
methyl hydrazine OOOSO-34-4 
methyl mercaptan 00074-93-1— 
1-methy1naphlhalen a OOOSO-12-0 
2-methyl-l-nllfoanthraqulnonB..,. . 00129-15-7 
mustard gas .; D05Q5-60-2 
I.S-naphlhalenBdiamina '022-43-62-1 -
l-naphlhylamlna . . . .'.. . 00134 -32-7 

- 2-n8phthylamine.......................... 00091-59-3 
5-nitroacenaphth9n» 00502-87-9 
S-nltro-o-ar>isidin8 • —00099-59-2 
4-nltrobiphenyl ' 00092-93-3 
nitrogen mustard 00051-75-2-
N-nilro50-n-butyl-N-(4-hydroxybutyl) 

arnlne 03817-11-6 
N-nltroso-di-n-butylamlna 00924-15-3 
N-nltrosodiethylamlna 00055-18-5 
N-nltrosodimethylamlna 00052-75-9 
p-nltrosodiphsnylamina 00156-10-5 
N-nhfOso-N-alhylurea 00759-73-9 
N-nitroso-N-melhylurea 0O584-935 
N-nltroso-N-methylurethana ,00815-53-2 
N-nltrosomorphoIine 00D59-D9-2 
N-nltrosD-N-pheny1hydroxylBmIne, 

ammonium salt....... 00135-20-6— 
_ . N-nltrososarcoslna 13256-22-9 

panlachlofonltrobanzena . 00082-63-8 
• pentachtorophenol OOOB7-65-5 
peroxyacellc add 00079-21-0 
piparonyl sulfoxlda'..^ 00120-62-7 
polybromlnatad biphanyls (PBB) Clas3-07-8 
polychlorlnated biphanyls (PCB) Class-07-9 
1.3-propane eultons 01120-71-4 
B-proplolactone 00057-57-3 
5-propyf-l .S-benzodioxola 4X>094^58-6'' 
propyfaneiiTilna 00075-55-8 
aemlcarbazida '. 00057-55-7 
styrena ** 00100-42-5 
1.1,2,2-tetrachlDro8thanB 00079-34-5 
tatrachloroethylena 

Iperchloroethylena) ,! 00127-18-4 
thloacetamida 00052-55-5 
4.4*-thIodianillne 00139-65-1 
thiourea 00052-56-6 
D-toluldlna 00095-534 
o-loluidlna hydrochloride ................. 00635-21-5 
Irlaryl phosphate esters ' Closs-03-4 
1,1.2-lrlchloroethan8 .....' • 00079-00-5 
trlchloroethyfana 00079-01-6 
•2.4.5-trlchIorophenol 00095-95-4-
2.4.6-trichlorophsnoI - 00036-06-2-
2.4.5-trlmethyianUinB 00137-17-7-
trimethylphosphalo ."."IT 00512-56-1-
xylene ..... ; 01*330-20-7 



f • 

PeM'icides (to be reported onty by manufacturers end formulalors). 
Poremoler 
Number 
00115-05-3 cfibromochloropropane 
00309-00-2 (DBCP) 
00504-24-5 dictilone 
00101-05-3 dicMorvos 
01397-94-0 dichrolophoa 
02542-71-9 dieldrin 
OOOBB-50-0 dimethoate 
00101-27-9 dinocap 
22781-23-3 dinoseb 
17B04-35-2 dioxathlon 
01689-84-5 disulfofon 

endosulfan 
endrln 

00140-57-B EPN 
02425-06-1 olhlorr 
00133-06-2 lensulfothlon 
000B3-25-2 lent Won 
01553-6S-2 llucWoratln 
00785-19-6 beplacWor 
00057-74-9 -• heptachlor epoxide .... 
00143-50-0 leptopbos.;. 
00470-90-6 malalhlon 
00510-15-6 methomyl 
02921-^2 melhoxychtor 
01420-04-8 methyl paratWon 
00055-72-4 mevlnphos 
07700-17-6 fnexncerbalo........... 
00055-81-9 mirox 
00050-293 nionocrotophoa 
08055-48-3 naled 
02303-16-4 - nicotine 
00333-41-5 nitrofen 1 

»»»*•••• 

atdicarb 
a'drin 
4-aminopyrldina 
enilazlne.... 
anllmycln A 
ezlnphos-Blhy] 
azinphos-melhyl 
barban ................. 
bendlocarb 
benomyl 
bromoxynll 
2-(p-lert-bu1ylphenoxy)-

isopropy]-2-chloroathy1 
sullile .., 

caplafol ......... 
captan 
carbaryl ...i'...., 
carbofuran....;.. 
carbophenotWon-
cWordane ....... 
cWordecone ..... 
chlorfenvlnphoa.. 
chlorobenzllate .. 
chlorpyrifos 
clonltralid 
coumaphos 
crotoxyphoa 
cydohsximida ... 
DDT 
demelon......... 
di.-illate 
diazinon 

Parameter 
Number 

OOOSB-12-a 
00117-60-6 
00062-73-7 
00141-65-2 
00060-57-1 
00060-51-5 
39300-45-3 
00068-85-7 
00078-34-2 
00293-04-4 
00115-29-7 

.00072-298 
02104-64-5 . 
00553-12-2 

•00115-9O-2 
00055-38-9 
33245-395 
00076-4-Ua 
0102-V-57-3 
216C?y-SO-5 
00121-75-5 
15752-77-5 
00072-43-5 
C0298-00-0 
07785-34-7 
00315-18-4 
02385-85-5 
05923-22-4 
00300-76-5 
00054-11-5 
.01836-75-5 

Parameter 
Number 

oxydemeion-melhyl;...i 00301-12-2 
paraquat.. 01910-42-5 
paralhlon 00056-38-2 
phorate........ 00298-02-2 
phosazellm ...J 04104-14-7 
phoamet ' 00732-11-6 
phosphamldon 13171-21-6 
rolenona ............... 00083-79-4 
silvex, propylana 

glycolbutyl ether ester 02317-24-0 
sodium lluoroacetate ... 00052-74-8 
strychnine .............. 00057-24-9 
sulfallata ............... 00095-06-7 
eulfolcpp 0358924-5 
TDE v.............. 00072-54-8 
fEPP 00107-493 

- 13071-799 
tetracWorvlnphos ....... *009o1-11-5 
thiram £>0137-25-8 
toxaphana 08001-35-2 
bis (trl-n-butyl tin) oxlda 00056-35-9 
trlcWorfon 00052-68-6 
Irichlorophenoxyacetlc 

acid I2,4,5-T) 00093-76-5 
trlfluralin 01582-09-8 
xiram 00137-3CM 

/ 



29079 FORD ROAD PJ GARDEN CITY, MICHIGAN 48135 P PHONE: (313) 422-7474 

March 29, 1984 

i-'-

TOTAL PETROLEUM 
East Superior Street 
Alma,.. Ml 48801 ? 

Attention: Bill Spitzley * ' 

Dear Mr. Spitzley: 

Enclosed kindly find the report of your G.C. Mass Spectograms, 
They are enclosed for your examination. It is interesting to 
note that two (2) volatiles have been isolated as a result of 
our examinations. 

• • * 
This may account "for the TOO values being elevated at various 
times during periodic testing. 

If you have any further questions after receiving the results, 
kindly contact me at the above telephone number. 

Yours very truly, 

ANALYTIC & BIOLOGICAL'LABORATORIES, INC. 

• viS 

FranrtrTsBT McLaughlin, FAIC 
Director of Laboratories 

FBM/lp 
cc: Files 

CtHTlFIED LABOnATORV - U.S. DEP.-.•;rMENT OF AGBKrULTURE 
U.S DRUG ENFORCEMENT ADMINlSTMATlOM 
UNil EO ST ATES FOOD AND DRLXJ ADMINISTRATION 
UNIT E D ST AT ES NUClEAR REGUUATORV COMMISSION 
AMEBCANCOUNCTLOr INDEPENDENT LAOORATORIES 
INSTlTUlEOF FOODTECH.NOLOGISTS 

FEILOW - AMERICAN INSTITUTE OF CHEMISTS 
DIPVOMAT - AMERICAN BOARD OF DiOANAL V5TS 

AMERICAN CMEMICAt EKXIIETY 
AMERICAN E»CIETV FOR •.AiCROBiOLOGV 

AMERICANA«;E;0CIATI0N FOR THE ADVANCEMENT OF SCIENCE 
ASSOCIATION OF OFFICIAL ANALYTICAL CHEMISTS 

•,l1lllUIJL-LULl.iJUt ..i. -MIWHl. lULMLHIIlLIBii.n.J.L.U-1^-
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TOTAL PETROLr M 
March 29, 1984 

PRIORITY POLLUTANT ANALYSIS 

Volatile Organic Compounds 

Acrolein 

Acrylonitri le , 

Benzene 

Bis(Chloromethyl) ether 

Bromoform 

Carbon Tetrachloride 

Chlorobenzene 

Chlorodibromomethane 

Chloroethane 

. 2-Chloroethyl vinyl 

Chloroform -

Dichlorobromomethane 

Dichlorodif luoromethane 

I, l-Dichloroethane 

1,2-Dichloroethane 

1.1-Dichloroethylene 

1.2-Dichloropropane 

1.3-Dichloropropene .• 

Ethylbenzene 

Methyl Bromide 

Methyl Chloride 

•Methylene Chloride 

1,1,2,2-Tetrachloroethane 

Tetrachloroethy lene 

Toluene 

1-8-1 (ug/l) l-B-2 (ug/1) 1-8-3 (ug/ 

-100 

-100 

-10 

-10 

-10 

-10 

-10 

-10 -

-10 

-10 

-10 

-10 

-10 

-10 

-10 

-10 

-10 

-10 
-10 

-10 

-10 

-10 

-10 
-10 

-10 

- denotes a quantity of "less than". 

-100 

-100 

-10 

-10 

-io 
-10 

-10 

-10 

-10 

-10 

-10 

-10 

-10 

-10 

-10 

-10 

-10 

-10 
-10 . 

-10 

A Rnn \ 

-10 

-10 

-10 

J, 

ANALYTIC & BIOLOGICAL LABORATORIES, INC. 

-100 

-100 

-10 

-lb 
-10 

-10 

-10 

-10 

-10 

-10 

-10 

-10 

-10 

-10 

-10 

-10 

-10 

-10 
-10 

-10 . 

-10 

Alp" 
-10 
-10 -

-10 
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TOTAL PETROLEUM 
March 29, 1984 

PRIORITY POLLUTANT ANALYSIS 
- i- •• 

Volatile Organic Compounds 1-8-1 (ug/l) 1-8-2 (ug/1) 1-8-3 (ug/l 

trans-1,2-dichloroethylene 

1.1.1-Trichloroethane 

1.1.2-Trichloroethane . 

Trichioroethylene 

Trichiorof 1 uoromethane 

Vinyl Chloride 

-10 

-10 

-10 

-10 

-10 

-10 

- denotes .a quantity of "less than".-

-10 

-10 

-^10 

-10 

-10 

-10 

-10 

-10 

-10 

-10 

-10 

-10 

ANALYTIC & BIOLOGICAL LABORATORIES, INC. 



TOTAL PETRGLE^iVi 
March 29, 1984 

PRIORITY POLLUTANT ANALYSIS 

Base/Neutral Compounds 1-8-1 (ug/l) 1-8-2 (ug/l) 1-8-3 (ug/ 

Acenaphthene -50 -50 -50" 

Acenaphthylene -50 -50 -50 

Anthracene -50 -50 -50 

Benzidine -50 —50 - -50 

Benzo (a) anthracene -50 -50 -50 

Benzo (a) pyrene -50 -50 -50 

3,4-Benzof iuoranthene —50 -50 -50 

Benzo(9hi)perylene -1250 -1250 - • -1250 • 

Benzo{k)fIuoranthene -50 -50 ' • -50 

Bis(2-chIoroethoxy )methane -50 -50 -50 

Bis(2-chloroethyl )ether -50 - -50 -50 

Bis(2-chloroisoprophyl )ether • -50 -50 -50 

Bis{2-ehtyihexyl )ph'thalate -50 -50 -50 

4-Bromophenyl phenyl ether —50 -50 -50 

Butyl benzyl phthalate -50 -50 -50 

2-ChIoronaphthaIene -50 -50 -50 . • * * 
4-Chlorophenyl phenyl ether -50 -50 ' -50 

Chrysene . -50 -50 -50 

Dibenzo(ah)anthracene -1250 -1250. —. -1250 

- denotes a quantity of "less than" 

ANALYTIC & BIOLOGICAL LABORATORIES, INC. 



w TOTAL PETROL. .M 
March 29,-1984 

PRIORITY POLLUTANT ANALYSIS 

Base/Neutral Compounds l-B-l (ug/l) 1-8-2 (ug/l) 1-8-3 (ug, 

1.2-Dichlorobenzene -50 

1.3-Dichloroben2ene -50 

IjA-Dichlorobenzene ' -50 

3,3'-Dichloroben2idine -50 

Diethyl phthalate .-50 

Dimethyl phthalate . - r -50 

Di-n-butyl phthalate -50 

2.4-Dinitrotoluene -50 

2.5-Dinitrotoluene • -50 

Di-n-octyl phthalate -50 

1,2-Diphenylhydraxine ' -50 

Fluoranthene -50 

Fluorene . -50 

Hexachlorobenzene -50 

Hexachlorobutadiene -50 

Hexachlorocylopentadiene -50 

Hexachloroethane -50_ 

lndeno9l,2,3-cd)pyrene -1250 

Isophorone -50 

Naphthalene -50 

Nitrobenzene • - -50 

N-Nitrosodimethylamine -50 

N-Nltroso-di-n-propy lamine -50 

N-Nitosodiphenylamine -50 

Phenanthrene -50 

Pyrene • -50 

1,2,4-Trichlorobenzene -50 

- denotes a quantity of "less than". 

-50 

-50 

-50" 

r50 
-50 

-50 • 

-50 

-50 -
-50 

-50 

-50 

-50 

-50. 

-50 

-50 

-50 

-1250 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

• "SO 

;• -50 

-50 ^ 

. -50 
V -50 

- r -50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-1250 
-50 
-50 

-50 

-50 
-50 
-50 -

-50 

.-50 

. -50 

ANALYTIC & BIOLOGICAL LABORATORIES, INC. 



WW ^ • TOTAL PETROLEUM 
March 29, I98A 

PRIORITY POLLUTANT ANALYSIS 

Acid Compounds 

2-Chlorophenol 
2, A-Dichlorophenol 
2, A-Dimethylphenol 
A, 5-Dini tro-o-cresol 
2,4-di ni trophenol 
2-Ni trophenol 
A-Ni trophenol 
p-Chloro-m-cresol -
Pentachlorphenol . 

•Phenol -
2,A,6-Trichlorphenol 

1-8-2 (ug/l) 1-8-2 (ug/l) 1-8-3 (ug/l 

-50 

-50 

-50 

-1250 

-1250 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-1250 

-1250 

-50 . 

-50 

-50 

-50 • 

-50 

-50 

-50" 

-50 

-50 

-1250 

-1250 

-50 

-50 

-50 

-50 

-50 

-50 

- denotes a quantity of "less than". 

ANALYTIC & BIOLOGICAL LABORATORIES, INC. 
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Analytic & Biological 
Laboratories, Inc. 

29079 FOaO ROAD D GARDEN CITY. MICHIGAN''-8135 n PHONE; (313) 422-7474 

April 9, 1984 

Total Petroleum . , • 
East Superior Street • ! -
Alma, Michigan 48801 

Attention: Bernie Shaver . • 

Dear Mr. Shaver: ; ^ 

Pursuant to your request we have completed the study 
of your three (3) samples and have previously submitted 
the report that covered the Priority Pollutant examination. 
Enclosed kindly find the additional report that covers the 
examinations of Total Toxic Organics as specified in Federal 
Register, Volume 48, No. 137, Friday July 15, 1983, Rules and 
Regulations. 

In addition the Methylene Chloride as reported in our 
subsequent report to you, kindly be advised that no other 
organic was detected, other that the Methylene Chloride. 
The complete list of Toxic Organics as specified in the 
monologue above was completely negative. 

The Total Organic Carbon Analysis was as follows: 

Sample ^1 Less than 1.0 ppm 

Sample #2 ) "7 8.4 ppm 

Sample #3 J ^ 6.6 ppm 

-i 

CERllflEDLAnOHATORV _ US. DEPARTMENT OF AGRICULTURE 
U.S. DRUG ENFORCEMENT AE«INiSTF<ATlON 
UNITED STATES FOOD AND Di*JG ADMINISTRATION 
UNITED STATES NUCl E AR RBGOLATORY COMMISSION 
AMEHICANCOUNCU.OF INDBFENDhNT I.AOORATORIES 
INSTITUTE OF FOODT£CMN3eOGlSTS 

• FELLOW - AMERICAN INSTITUTE OF CHEMISTS 
DIPLOMAT - AMERICAN nOARDOF BlOANALYSTS 

AMERICAN CHEMICAL SOCIETY 
AMERICAN SOCIETY FOR MICROSIOLOGY 

AMERICAN ASSOCIATION FDR THE ADVANCFMENT O' SCIENCE 
ASSOCIATION OF OFFICIAL ANALYTICAL CHEMISTS 



V. 

( 

Total Petroleum 
Page Two 

t . 
We hope that this will satisfy the requirements for 
the examination of Toxic Organics as mandated in 
the monologue referred to above. If you have any 
further questions regarding the aforementioned 
analysis or any other analysis, please do not 
hesitate to contact me at the above telephone number. 

Yours very truly, 

ANALYTIC & BIOLOGICAL LABORATORIES, INC. 

Francis B. McLaughlin, FAIC 
Director of Laboratories 

FBM/lp 
cc: Files 



• 

The term "TTO" shall mean total 
toxic organicB. which is the summation 
of all quantifiable values greater than 
.01 milligrams per liter for the following 
toxic organics; 
Acenaphlhene 
Acrolein 
Acryionitrila 
BenT^ne 
Benzidine 
Carbon teirachloride (telrschloromethane) 
Chiorobenzene 
1.2.4-trichlorobenzen# 
Hexachlorobenzene _ » 
1.2.-dichloroe»hane 
1.1.1-trichloroelhane 
Hexachlorocthane 
1.1-dichloroethane 
1.1.2-lrichloroethane 
1.1.2.2-lelrachIorocthane 
Cliloroclhene 
BIS (2-chIoroelhyl) elher 

•2-cbloroelhyI vinyl elher (mixed) 
2-chloron3phlhalene 
2.4.6-trichlorophcnol 
Parachloromeia cresol 
Chloroform (irichloromethane) 
2-chlorophenol 
1.2-dichlorobcnzene 
1.3-dichlorobenzene 
1.4-dichlorobenzene 
N-nilrosodi-n-propylamins 
Penlachlorophenol 
Phenol 
Bis (2-elhyihexyl) phlhalale 
Butyl benzyl phlhalala 
Di-n-butyl phthalete 
Dl-n-oclyl phlhalale 
Diethyl phlhalale - * 
Dimethyl phlhalale 
I.2-benzanthracene 
(benzo{a}anlhrBcene) 
Benzotalpyrene (3.4-benzopyrene) 
3.4-Be.'izolluoranlhene (bcnzo(bjnuoranlhene) 
II.12-benzonuorDnlhene 

(benzolli)nooranthene) 
Chrysene 
Acenaphlhylene 
Anrnracer>e 
1.12-benioperylene (benzolghifperylene) 
Floorene 
Phenanihrene 
1.2.5.»-dibenzanihr8cene 

(dibtnzo(a.b)anihrBcene 
lndeno{l.2.3-cdJ pyrene (2.3 o-phenlene 

. pyrene) 
Pyrene 
Telrachloroelhylene 
Toluene 
Trichloroelhylena 

Vinyl chloride (chloroclhylene) 
3.3-dichloiobenzidine 
1.1-dichloroelhylen^ - • 
1-l-irant-dichloroelhylene 
2.4-dichtorophcnol -
1.2-dichlotopropane (1.3-dich!oropropene) 
2.4-dimelhylphenoi . . 
2.4-dinilrolbluene ' 
2.&-dinilroIoluene 
1.2-diphe.iylhydrazine 
Ethylbenzene 
Fluoranlherva 
4-chlorophenyl phenyl ether 
4-bromophenyl phenyl elher . • -
Bis (2-chIoraisopropyl) elher - '• i:- " -
Bis (2-chloroelhoxy) methane . V 
Methylene chloride (dichloromethane) -
Methyl chloride (chloromelhane) V 
Methyl bromide jbromomelhane) 
Bromoform (iribromomelhane) 
Dichlorobromomelhane • 
Chlorsdibromomethane 

^ Hexachlorobuladiene 
Hexachlorocyclopenladiene " 
Isophorons 
Naphthalene * 
NilrobeazeDe 
2-nitrophenol 
4-nltrophenol 
2,4-dinitrophenol 
4.0-dintlro-o-crrsol 
N-nitrosodimelhylamlne 
N-nilrosodimelhylamine 
Aldrin 
Dieldrin 
Chlordane (technical mixture and 

melabolites) 
4.4-DDT 
4.4-DDE (p.p-DDX) 
4.4-DDD (p.p-TOE) .' 
Alpha-endosulfan 
Bela-endosulfan 
Endosutfan sulfate 
Endrin 
Endrin aldehyde 
Heptachlor 
Keplachlor epoxide (BHC-

hexBchlorocyclohexane) 
Alpha-BHC 
Bcla-BHC 
Camma-DIIC 

• Delto-BHC 
(PCB-polychlorinaled biphenyls) 
PCD-1242 (Arochlor 1242) 
PCB-1254 (Arochlorl254) 
•pCB-1221 (Arochlor 1221) 
PCB 1232 (Arochlor 1232) 
PCB-124S (Arochlor 1248) 
PCD-1280 (Arochlor 1200) 
PCB-1018 (Arochlor lOlB) 
Toxaphena 
2.3.7.6-leirachlorodibenzo-p-dioxin (TCDD) 

% •• 
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TOTAL 
Total Petroleum, Inc. 
EAST SUPERIOR STREET AI-MA. MICHIGAN 4.8801 TELEPHONE 517 A63-1161 TWX 510 A41-2A31 

BENJAMIN E. WHITE. P. E. 
ENVIRONMENTAL ENGINEER 

December 31, 1986 

Mr. Robert E. Basch, Supervisor 
DNR - Region III 
HWD - Lansing District 
P.O. Box 30028 
Lansing, Michigan 48909 

Dear Mr. Basch: 

This is in reply to your letter of December 15, 1986 regarding our previous 
responses to Terry McNeil's CME report. We offer the following information 
as an update and to reply to your correspondence relative to that report. 

1. We have received the analytical results from the outside laboratory of 
the samples that were sent to them for an acid extractable phenol 
analysis. Total Petroleum's laboratory also analyzed duplicates of 
those samples for phenols. The complete set of that data is listed 
below: 

Paraieter HH 1 MW 2 HH 26 NU 27 HH 29 HH 30 
•g/i ig/i ig/L ig/i ig/u ig/i 

Phenol (by Total Pet. lab) 114 .113 .033 730 5.3 .037 
Phenol (By ESI) 28 (.050 (.050 520 (.050 (.050 

3.4.5-Trichlorophenol (.050 (.050 (.050 (.050 (.050 (.050 
4-Methylphenol 27 (.050 (.050 250 (.050 (.050 
2-Hethylphenol 13 (.050 (.050 160 (.050 (.050 
2-Chlorophenol (.050 (.050 (.050 (.050 (.050 (.050 
2,4-Dichlorophenol (.050 (.050 (.050 (.050 (.050 (.050 
2.4.6-Trichlorophenol (.050 (.050 (.050 (.050 (.050 (.050 
Pentachlorophenol (.050 (.050 (.050 (.050 (.050 (.050 
4-Chloro-3-Hethylphenol (.050 (.050 (.050 (.050 (.050 (.050 
2-Nitrophenol (.050 (.050 (.050 (.050 (.050 (.050 
4-Nitrophenol (.050 (.050 (.050 (.050 (.050 (.050 
2,4-Dinotrophenol (.500 (.500 (.500 (.500 (.500 (.500 
2-Methyl-4,6-Dinitrophenol (.250 (.250 (.250 (.250 (.250 (.250 
2,4-Diiethylphenol 78 (.050 (.050 490 16.9 (.050 



Mr. Robert E. Basch -2- December 31, 1986 

2. The two additional monitoring wells described in our letter of November 
13, 1986 have been installed. The logs for those new wells are 
enclosed. Also enclosed are three maps showing (1) the potentiometric 
surface of the facility on December 9, 1986; (2) the specific 
conductance of the groundwater on 12/9/86; and (3) the groundwater TOC 
on 12/9/86. The two new wells are numbered 36 and 37 on those maps. 

The groundwater surface elevation for Well No. 37 was measured at 742.00 
feet on December 9, 1986. This elevation is considerably higher than 
would be expected in this well if it were screened in the same aquifer 
as the other area wells. The log for this well indicates that the well 
screen for this well is higher than expected when compared to the other 
area wells; however, it was installed so as to monitor the only shallow 
groundwater that was found while boring at this location. The limited 
amount of groundwater in this vicinity was expected because soil boring 
5, shown on Exhibit 8 of our closure plan, was completely dry even 
though it was drilled to 25 feet below the surface. SB5 was located 
approximately 150 feet northwest of MW 37. 

3. We also have installed a new well, numbered MW 38, located near one of 
our water supply wells. It is shown on the maps described in item 2 
above. This well will be used to monitor the drawdown, or lack of 
drawdown, in the shallow aquifer while the water supply well is being 
pumped. This drawdown study will be scheduled in the near future. 

During the search for the proper location for this new monitoring well 
(38) a boring was made along the west side of the land treatment 
facility near our other water supply well. A shallow monitoring well 
was not installed at that location because no shallow groundwater was 
found in that boring. This boring again reinforced our belief that very 
little shallow groundwater exists along the westerly boundary of the 
land treatment facility. The limited amount of shallow groundwater in 
this area also indicates that the westerly limit of the plume has been 
located because no plume of any kind exists there. 

We have scheduled the drilling of the boring south of the land treatment 
area for early in January 1987. This boring will be drilled into the 
bottom clay layer and samples taken at various depths. Permeability 
tests will be conducted on those samples. 

4. The outside laboratory has recently reported to us that detectable 
levels of 1,2-dichloroethane were not found in the sample of MW 15 that 
we sent to them on October 27, 1986. Their limit of detection for this 
parameter is 1.0 mg/L. 

This sample was sent to the outside laboratory after we learned that the 
MDNR laboratory had reported an unconfirmed concentration of 2.8 mg/L 
in the sample that the DNR obtained from this well on May 22, 1986. 
This unconfirmed analysis was described in your letter of October 9, 
1986 as a violation that must be corrected. Although no violation 
existed, we trust that this data eliminates your concern about your 
laboratory's unconfirmed analysis. 



Mr. Robert E. Basch -3- December 31, 1986 

In addition to responding to your letter of December 15, 1986 we aisk that you 
review a question that we have. Our question is relative one of the concerns 
expressed by the MDNR and USEPA about our closure plan. 

Both the MDNR and the USEPA have indicated that the post closure cost 
estimate and financial assurance instrument must provide adequate, third 
party funding to assure that the purge well system, treatment system and 
groundwater monitoring can be operated into perpetuity. Mr. Scott Bristol of 
Total Petroleum, Inc.'s Risk Management Department has discussed this matter 
with Peter Quackenbush of the MDNR. Mr. Quackenbush also referred Mr. 
Bristol to another DNR official. The purpose of Mr. Bristol's inquiry was to 
leam what method is acceptable and reasonable for providing financial 
assurance into perpetuity. However, Mr. Bristol was unable to obtain an 
answer to that question. In addition, Mr. Bristol was told that there is no 
regulation requiring that post closure plans extend beyond 30 years after 
closure. 

Based upon our present knowledge concerning the post closure requirements. 
Total Petroleum, Inc. is proceeding to revise the post closure plan for our 
land treatment facility. That plan will extend to 30 years beyond closure 
and the financial assurances will be provided for that time period. If this 
is not acceptable to you please tell us how to provide the kind of assurance 
that you believe is necessary. 

We hope this information is satisfactory to you, and if you have any 
questions pleeuse contact us. 

Sincerely, cxy I 

Benjamin E. White 

BEW/lf 

Enc. 



WESTERN MICHIGAN 
ENVIRONMENTAL SERVICES, INC. 

245 EAST LAKEWOOD BLVD. 
HOLLAND, Ml 49424-2066 

PHONE 616-396-1209 

TO: Total Petroleum 
East Superior Street 
Alma, Michigan 48801 

Attn: Ben White 

DATE : 

ANALYSIS: 

REPORTED BY: 

SAMPLING DATE: 

RESULTS: 

December 4, 1986 

OF WATER SAMPLES 

k', /•/? 
Robert W. Hamm, Laboratory Director 

Received from client on October 29, 1986. 

Expressed as noted. 

ESI # SAMPLE I.D. PARAMETER CONCENTRATION 

8610147-1 

-2 

^3 

H4 

^*5 

-6 

-•8 

1''30-1 

W30-2 

1-30-3 

1-30-4 

1-30-5 

1-30-6 

1-30-7 

1-30-8 

V?- - ) 

1 • 

:• t 

I r; 

IS" 

See Attached Tables 

•>'4' 

i'-'- -.ii. 
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•'WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC. 

TABLE 1 
Results for Total Petroleum 

Received October 29, 1986. Reported December 1986. 
Expressed as micrograms per liter (pg/i). 

Parameter 
-7. C-, J 

1-30-1 1-30-2 1-30-3 
1 i- - ̂ o • ' 

1-30-^1 1-30-5 1-30-6 1-30-7 1-30-8 

2,'<,5-Trichlorophenol <50 
4-methyl phenol <50 
2-methyl phenol <50 
1,2-dichloroethane 

ESI #861011)7 -1 

<50 
<50 
<50 

-2 

<50 <50 
250,000 <50 
160,000 <50 

-3 -1) 

<50 
<50 
<50 

-5 

<50 
27,000 
13,000 

-6 

<50 
<50 
<50 

-7 

<1.0 

-8 

r' 

. .. .-X.. 



WESTERN MICHIGAN ENVIRONMENTAL SERVICES, INC. 

TABLE 2 
ACID EXTRACTABLE PRIORITY POLLUTANTS 

Results for Total Petroleum 
Received October 29, 1986. Reported December 1986. 

Expressed as micrograms per liter (pg/J,). 
Limit of detection is 50 pg/£ except where noted in parentheses. 

/ 3 .• r •) • 7 
Parameter 1-30-1 1-30-2 1-30-3 1-30-4 1-30-5 1-30-6 1-30-7 

phenol N.D. N.D. 520,000 N.D. N.D. 28,000 N.D. 

2-chlorophenol N.D. N.D. N.D. N.D. N.D. N.D. N.D. 

2, Jl-dichlorophenol N.D. N.D. N.D. N.D. N.D. N.D. N.D. 

2,H,6-tri chlorophenol N.D. N.D. N.D. N.D. N.D. N.D. N.D. 

pentachlorophenol N.D. N.D. N.D. N.D. N.D. N.D. N.D. 

1-chloro-3-methylphenol N.D. N.D. N.D. N.D. N.D. N.D. N.D. 

2-nitrophenol N.D. N.D. N.D. N.D. N.D. N.D. N.D. 

4-nitrophenol N.D. N.D. N.D. N.D. N.D. N.D. N.D. 

2, ̂l-dinitrophenol (500) N.D. N.D. N.D. N.D. N.D. N.D. N.D. 

2-methyl-l1,6-dinitro phenol (250) N.D. N.D. N.D. N.D. N.D. N.D. N.D. 

2,1-dimethylphenol N.D. N.D. 490,000 16,900 N.D. 78,000 N.D. 

ESI #8610147 -1 -2 -3 -4 -5 -6 -7 

N.D. = Not Detected 

p.),, (?3 j.'^C\,r-[ 7 33 73' '67 "3 

; i:,ls 
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•Job No. 86609 
WELL RECORD 

J.L. WILCOX a ASSOCIATES, IflC. 
EiiQlno«rf and Su>v«|rora 

7230 N. U.S. - 131 • Manlon, Mlchlgon iKa 

I LOCATION OF WELL | 30A 
Cuuiily 

Gratiot 
Uist.'iiico AntI Oirucliuii liuiu Hu;iU MUdi&tictionA 

SUIKM ;ul(lidsr< Cily uf Wuil L(»c.'>liun 
Locaiu vvliii *'x'* Uclow 

lowiir.liip Niiiiin liiicliuii Sonliun Munilini luwn Numboi f<4uml>ur 

Pine River a « 35 12 NJ. 3 Iw. 

Skulol) Miip: 
1 I • |-
1 1 1 
1 
1 

1 
1 

1 
~l 

1 1 

1 1 1 
1 1 1 
1- -T -
1 
1 

1 
1 

1 
1 

T 
J Ml. 

rORMATION 

Soft, Red Clay 

Stiff, Brown Clay 

Fine, Gray Sand 

. unc A 2ND SMCcr ip NCCDP.O 

TIMCKNLSS 
OF 

STRATUM 

6' 

9' 

3'^ 18'-f 

16 nciiuiiks. olcvntion, sourco of Unlo. etc. 

Well is Gravel Packed 

UCrMM TO 
BOTIOM or 

STRATUM 

6' 

15' 

Addrens 

3 owNUH 01 WI:LL: 

Total Petroleutn 
East Superior Street 
AImaMic hi g an 48801. 

1 WILL DtPlit: (cuiii|ilul(."i| iiiilii I)i Ciiiiiiiloliuii 

^ is: 'h .J1^6-J36 
^ LJ Colilo tool (_j iluliifv [_J Diiviiii 

I I lltiHiiw luil O JnHud [" 1 Uun.-il 

0 USE: [||]uoi)ioslic 

f ~1 Itiio.'Mion 

iXjtiir.l Willi 

[ T Puhlic Siiiiply 

[ I Aif Cuitdilioiiiiid 

J ̂  ; 

LJ Uiill 
KJ&uge 

I I lllilll'-.lry 

I I CniiitHitcial 

7 CASING: TIIIIJIKIIIII 1^ Wuliluil[D | Huilllil: Aliovii/ftet* 
Uiitin. Galvanized Steel 

2 in. lo 1 6ll. Uiiiilil 

ill, to >1. Dd|)!h 

U SOItLEN; 

Tv.niStainless Steel um.: 2" 
Slul/CiniiiB Z —iPiiiltli 2 

Siiilin;n 3 ' ll. 

W<:ii|hl '* lhr../ll. 

Ufivi! Slioc.'? Yns Di-a 

Sot betwooo, 

rittiiin^t: 

16',,. and . 18' fl. 

9 srAiic vvArtn LLVEL 
14' + ll. l)(*low t.ind oiiil.'icc 

lU rUMIMNG LEVEL Imlow loud 

It. nitot lits. , 

ft. a'lltor. .III*;. piitMpiiMI. O.P.to. 

11 WAIEnOUAlirv inP-nlsPm Million: 

lion Ifiil Cliluridu:: ICII 

||.iidiioS!i . Olliof 

12 WELL IIEAU COMPLEIION: |-| A„i.,»vml l-il 

I I Pilli.'sa Ail.'iplor [XI Capped 
'3 Wnll GiouluU?Kj7"« QNO 
ri Noiil CoinonI KJ Unnlonilij LJ 
Oiinili: ifiMti *11. to 

M Nosiiiisl SfMift:*! id |MiM';ild*i iiitMl.itiiiiciliriii 

loot Dlrm;tioM Typo 

Woll disinlnctiMl noon coinplulion | *] Yor. [j^| f jo 

^j^slnllnil 

Miinul.'inliiini's N.inin i: 

Moilui Niiiiiliot UP Voll-. 

Lcnolli of tJroii Pipo_ .It. c.iimuily. .G.P.M. 

lyiiu: LI] SiilniHtfsilili) Llj 
• Jut • nociprocniiiM} 

Ildn wotl Wi'in dilllod iiiMlor my joiindiuliiMi .'iiirl thi'V i*; irif: 
tu tlio liuDi of my koowlodon mid boliid. 

Name 

Siiinuil 

J. L. WILCOX & ASSOCIATES, 
WILCOX WELL DRILLING 
W i T1 i ani-( Bi IT-)- Pea r so n 

INC. 

t-J (}.'iln 12-23-86 



Job No. 86609 
WELL RECORD 

J.L. WILCOX a AOCOCIATF.S, inc. 
Engineers and SurYqyori 

7230 N. U.S. — 131 • Ktnlon, l.liclilosn <:3«3 

I L0CA1IUN OF WLLL m 36 
County luwiinliip Niiiiiii 1 lactiun S(7t:liun Nninbut 1 own UIMIIIK'I Manui' f4ninln:r 

Gratiot Pine River '/i VI Vi 35 12 N JL 3 Hw. 
Oisiiincu And Diioction liuin Hoad Inluisucliuiis 

StiiHil ;i(ldtt>s?t ft City nl WutI toc.'ilioit 
Loi^nii* wiili **X*' tn tirr.lJriM l»olpvv^ 

1" 
Skuicli Man: 

r 1 
I I I 

-_J_ J_ 
' ' I 1 I 
|__4.--l 
I I I 
I I I 

1 
FOnMATION 

Soft, Red Clay 

Stiff, Brown Clay 

Waterbearing, Fine, Gray Sand 

Waterbearing, Coarse, Gray Sand & 

Hard, Gray Till at 34.5' 

use A 2ND SMccr ir NCCDCO 

TtllCKNESS 
OF 

STRATUM 

7' 

11' 

12' 
4.5' 

travel 

IG ftcDioikSa cicvntiotu soviico of dola. clc. 

OCPtH 10 
BOTTOM OF 

STRAIUM 

18' 

30' 

34.5' 

34.5'-

Address 

3 OWNLH 01 WI.Ll: 

Total Petroleum 
East Superior Street 
Alma,.Michigan 48801 

') Wl LL uirill: O.iln tii (Jimiiilulion 

33J •••11-26-86 
L!J Clilrl'l Hxil [J llnliily 
n HOIIDW loti [_J I j Uuiml Ul-Aug 

G USE: [_] Uoiiioslic (_] Pulilit: Sumily LJ Imlur.ltv 

[ J Iriin.iliori L) Ail Condilioiiiiio QJ Coii«iM;ici.nl 

7 CASING: TlML>rtditd|X| WcjIdtfdLJ , Mdid'H: Alinv«!/B*4wv 
''"""Galvanized Steel 

2 III, lu 31 It- Diiinli 

SiHf.'i<:i!. 

V/'.'l||lil _ 

M. 

.ll>-../ll. 

ill. to It. Dniilli [Oiivi! SliDii? Vi:r. fj tin |X) 
8 SCIILEN: 

Stainless Stee,],.... _2"_ 
Stol/6flu<e . L'fitiili 2' 
Sot bfjiwoon 31 ' It. and ' 

riltiiios: ^ ^ 
2" Drive Screen 

It. 

9 SI AIIC WAIEn LEVEL 

1 R ' -f It. Iiiilow hiiitl r.urr.-ico 
10 PUMPING LEVCt lioluw land suilocu 

It, nflor hrn, MNOIIMMO ^ , o.n.nie 

lie nlior. . Iir*;. puinpiiMi . 

11 VVAIER QUALITY in Paits Pui Million: 

Iron IFol Cliliiti<lt!;i (CII 

It.iidnor.s .Olli.ir 

12 WELL HEAD COMPLEfioN: [ j Apoiovod Pii 

Q Pillinis Ailijplor _JXL_ Aiifivo Oi.'id'; & Capped 
Woll Groulod? Vus Q No 

I I NonI Conicnl [^Uanlonilu d 

Dnplli: Fmin II. to .11. 

11 Nouiiisl Soiiioo ril iionr.ililii oiiiii.iiiiiiii'ilinii 

loot Diriiotioii Tvpi! 

Well disinlccind ppon coiiiplctinii [J Ho 

ioTbi;iF; ]• N^Mniiod 
M.mul.-icluior's Nnmo , 
Model Niinilinr HP. 

Length of Drop Pipe 

Typo: d SiibiiKiinihil) 

li) jot 

.It. c.ipacity. 

n 
I I nocipioo.ilinij 

.Volf. 

G.P.M. 

till-. Willi w.'in iltillnil iitidni III'/ iiiii'-.tiii'lifiit .'mil lln". ii'piiil i'l liii't 
to lliii liin-.l III my kiliiwliidpii imil liiiliitl. 

Name 

Sipimil 

J. L. WILCOX & ASSOCIATES, INC. 
WILCOX WELL DRILLING 
William-(Bil1) Pearson 

^ 1)011! _] 2.-23-86-

jr 

• -Jy •' -



Jub No. -86609 
WELL RECORD 

J.L. V.'ILCOX a ASSOCIATES, IliC. 
and Sii'v^yorV 

7220 M. U.3.—131 • MaMlon.MkM35n«Sn3 

1 LOCAI ION OF WhLL n MW# 37 
Cuuiily 

Gratiot 
Oisliiiicu And Oifoclitin IUMM Ma;ul liilorsiMdiuiiA 

luwiiship NiiiiKi . 

—P-in.e River. 
I liiclioil 

% 

GIMHII adiliirsr. ft City <>l Wull Lduatiiiii 
Lociiiti wiili "x*' In Ki.njtiun liulow 

r T 
Skulcli Map; 

I I I 
. I _ J I _ 

I I I 
I I I 

._J 4.--I 
I I I 

_l i I 
I Ml. 

FORMATION 

Soft, Red Clay 

Stiff , Brown Clay 

Real Fine, Gray Sand 

Stiff, Brown Clay 

Utc A 2Nr) SMTCT tr NCCOCD 

TIIICKNLSS 
OF 

STRATUM 

4' 

8' + 

16 Rciiwiks, olov.itloii. soiiico of ilala, etc. 

Well is Gravel Packed. 

Dl.pru TO 
oonoM OF 

STRATUM 

7' 

-ILL 
12' 

20' + 

Sut-.liuii Niiinliin 

;i OWNtIt Ol- WLI.l: 

Invvii Niiintnn 

12 
U.tiiDO NiMiilioi 

JLJl w. 

Aildiusn Total Petroleum 
East Superior Street 
AlmaMichigan. .488Q] 

T WELL Ulf'IH: (ruinpluluill Ualu nl CniniilL'tiun 

13! . n, . 11-26-86 . 
''LI Ciibln lool I I lloKiiv [J l)iiv»!M LJ iJiifi 
• Mulluw rud jnllnil r i HUII.MI IXJ AUOd 

6 USE: [JOonioslii! LJ Pulillc Supply (JJ l"<lus"v 

LJliiionlioii LJ Ail Coiuliliciiiiiiii LJ Coimicici.il 

PQliint Well [_] 
7 CASING: Tliiciiilml |)L| WCIIICII LJ . I Iciplil: AInjvc/Bclow 

Galvanized Steel js.niar.. 1! u. 
. 2"iii. ||> 11 'it Diiiilll I vyfipiil , .III-../I1. 

in. to ft. [Ji-'ptli I Diivu Glio'f? Y>!riQ|No 
8 SCIIEEN: 

,,.„,Stain1ess Steel oia.: 
^ I Iiiifilh 2 Stiii/G;iii/ii ' Innpllt 
IT' T T Scl Inilwuiiii ' ' II. und ' -J ll. 

Fillinon: 
2" Drive Screen 

SsiAIIC WAIER LEVEL 

"• I'c'ow land r.iiil.ico 
10 PUftiniNG LEVEL bnlow land Ruilncu 

ft. alltii Ins. piin.iinn 

II. ill let. . Inr.. pumpinn _ 
i 1 WATER UUALirv in Pailr. Per Miiliun: 

lion (Ful Cliloridnr, (Cll 

O.P.ni. 

Il.irdiicss .Ollini 

12 WELL HEAD COMPLEIION: Q Approved Pi. 

LJ P'llcni Ail.-iplnr |XJ '7" Aluivo Gi.nlo % TappPfl 

'3 Willi Ornulod? (jj Vns LJ No 

I I Niifil Ceniont tlnn.onilu LJ 

Dntilli: Fipin It. In It. 

H NoaiPUl spiiiuu ul piiuslliln laiiilaniiniilion 

loot Diicolion . T ypo 

Well ditiinlnctoil upon coiniilclion Q Yns [£| No 

isTUii?; ~"H N^M.iIi^ 7~ 
Mnntd;i(;tiiior's Nntno . 

Modot Nnn^iur MP. Volin 

Lonutli of Drop Pino 

Typu! SiilHiKirnit)ln 

• j"t 

.11. c.ip.icily. 

LJ 
• Rccipiociilinu 

.G.P.M. 

Ititil woll w.'lR iliilli'il iintlnr my pn i'alit.l inn and lid'; inpiiil il trini 
lo llio liuni ol my knnv/lmlijn nncl Imliid. 

Name 
J. L. WILCOX & ASSOCIATES, 
WILCOX WELL DRILLING 

INC. 

WiTlian^Bill) Pearson 
Sipnnd nap, _12:^2 3-86-



Job No. 86609 
WELL RECORD 

J.L. ViflLCOX a ASSOCIATES, IiIC. 
ftnd Surveyor* 

7230 ri. U.S. — 131 • Manton, Michfgan 4^303 

1 L0CA1 ION OF WELL | MW# 38 
Cuaiily lowitsiiip NiiiiKi 1 lauliun Sunliun Nunilnii fuwn NiMiilMtt n.iitof} NuiiitMjr 

Gratiot Pine River 54' !4 14 35 12 N/XX 3 EXW. 
Disiaiu'.o And Uiioclioii liuiii Hoad Inlinsncliuiis 

StiiM'l iulilK!!'.!; K Cily »l Widl Lociilion 
Li>i:nio wiili "x" iii r.'ir.iirin [toluw Skiitdii Mau; 

T- T 
I I I 

{ --j 
I I I 
1 4---I 
I I I 
J ' ' J T 

I Mt. 

FOnMATION 

Soft, Red CI ax 
Stiff, Brown Clay 

Fine, Waterbearing Gray Sand 

Medium, Waterbearing Gray Sand 

use A 2ND SMTcr ir NF.CDCD 

THICKNCSS 
OF 

STRATUM 

AL 

5' 

6' + 

16 neiiuiiks. blcvnlton, source of dnla, etc. 

or.rm lo 
BOTTOM OF 

STRATUM 

-11 

9' 

14' 

20' + 

AUilt ijRS 

3 oyvNUi or WLLL: . 
Total Petroleum 
East Superior Street 
Alma. Michigan 48801 

1 WLLL OtPIM: (nwniiiolcii) Daln ul Cniniih.'lioii 

18' •..,1''-26-86 
L. j Lillilil loiil [ I lliilaiy [ J lliiviiii 

[.J ItiiHow >»d LJ U""'il 

0 USE: [JoiMiHislIc LJ Pul.lii: StiiM'ly LJ lii'l"->liy 

[J] liiiaaliuii LJ Ait CandiliiMiiiiii LJ Ctiinnfjicial 

iXllunI Wull I I 
7 CASING: Tliiojiditd U WuliludLJ , Hui<|ln: Aliova'H^U, 

Diaiii. , , 

1 J ''"(I 
IXjAugc 

Galvanized Steel .s.i.ima Z ft. 

.21h.. .o 
i«». lo 

'M. Daiitli 

It. Oaidli 

r 
j V/.!i||lil Mis./ft. 

I Diiva Sinn;? Vi:'. [_] Ha LX 

8 SCREEN: 

Tvn.a Stainless Steel ui.-,.: 2'!. 
Slul/Gmie. / 

Sut bulwuuii. 16' .11. and . 

Fllliiiiist: 

. I nniilli 

18' n. 
2' 

2" Drive Screen 
0 SIAIIC WAIEII LEVEL 

9 + 11. Iiuluw i;ind r.nilac'! 

lU HUMPING LEVEL baliiw land sailnuc 

h. . . In:;. puiniHfifi , O.P.'n. 
11 WAIER UUALITY in Pnils Pnf Milliun: 

Iron (Fa) CliloiiiliR (Cll 

I Inidnnris .Olinn 

12 WELL HEAD COMHLEnON: Aupiovcd Pil 

ri I'illor.r. Atl;i|U(ti [jj Aliuvo Grfitlu ^ 

13 Wall Gioulud? LJ V"s IXJNO 

I I Noat Coniuiil [jJ Uanlonilii LJ 

Oi'iilli; rfout It. to ft. 

M N'tiiiitr.l SoiMcu t»f po'inililii 

l<H»t DlKMlliiMl . f VMO 

Wolf ilisinloctnU UIXHI cninplutioii Q Ycr. [jj f^o 

Not inr.tall.td 

Maiiiil.ialuiat'n Nainii . 

Modal Nuiiiljur HP. 

Lonolli ol Drop Pipo. 

Typo: [2J Sabiiairsibin 

r~l Jol LJ R'-'oipiocalino 

.11. cnpnnily. 

LJ 

.VollR 

O.P.M. 

Iftifl woll war. (IIIIIIHI iinrittr itiy ftii inUiirl KHI .'IIHJ Ihi'*. r«!pr>r1 i**. liiMi 
to liiu l»u»t of my kiiowlotluo and 

Name 

Siiininl 

J. L. WILCOX & ASSOCIATES, INC. 
WILCOX WELL DRILLING 

-Wil-l-iam--( Bill-)- Pearson 

/JU( »ai« 12-23-86 



REFINERY 
PLANT GATE 

SOIL FARM UMITS 

N 

S2 

® 27 *Z('8iy 
9 28 

^ 26 

17®*" 
DITCH 

18, 

ZO AVef^^CrC COMC. 

® Monitoring Well and Number 
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REFINERY 
[] PLANT GATE 

[ZD 
Dupcnion OTnqii-

LAB AND 
GAS 

STATION 
#-2/770 

X X 

^4-8 

SOIL FARM LIMITS 30 ^30 A 

^ZBfSi'aS) 

4>6>6SC' SSj 
®27 

C'S^ 
®1 

16 

73^ 

SZSC<^B&J 
9 28 

N 
fc-. 

ZA7S c'e>s} 
S 28 

17® *• 

18. 

488 

orrcH 

9 

4 • 

CONDUC T/ V/TYy< 

® Monitoring Well and Number 

OHOUNDWf\TER CONDUCTIVITY 
CONC ENTRAT lOhlS^M MH^/cr^^/Z-S6, 

TOTAL 
Total Petroleum, Inc. Alma, Michigan 
WELL LOCATIONS 

LAND TREATMENT FACILITY 
/0-/M — 



REFINERY 
• OFFICE 

Q PLANT GATE 

n=D m 
'23 BUILDING 

<•'-
N 

L 

:W 21 

A 734.04. 
36 

9 Monitoring Well and Number 

P0TeMT\0 METTKlC 
CONTOURE> B£W 

i TOTAL 
Total Petroleum, Inc. Alma, Michigan 
WELL LOCATIONS 

LAND TREATMENT FACILITY 
— 

AP:' 0 



I I 
t 

9 ' MICHIGAN DEPARTMENT OF NATURAL RESOURCES 
ENVIRONMENTAL PROTECTION BUREAU 

. SURFACE WATER QUALITY DIVISION / 

Report of an Industrial Wastewater Survey 
Conducted at 

TOTAL PETROLEUM 
All Outfalls No. 290006 

NPDES Permit No. MI0001066 
Gratiot County 
Alma, Michigan 
October 1-2, 1985 

:( 

Wastewater monitoring was performed during one twenty-four hour 
survey period starting October 1, 1985. 

i^ECEi!V'£:L 

AI-'R 1 8 i98t3 
-woo 



V 

The flows and samples were obtained as follows: 

S?>mPle_D*^qqription. Sampling 'Method 

290024(001) Company 90° Automatic air-
Collected just up V-notch weir and activated 
from 90 V-notch staff installed composite sampler 
weir. water level recorder. and individual 

grab samples. 

A water level recorder provides a continuous account of the liquid 
level or head above the crest of a weir or through a flume. A head 
versus time graph is obtained for the duration of the survey period. 
The total volume of wastewater over the weir or through the flume 
during the survey period is computed from the graph. 

An automatic sampler composites samples at timed intervals. Samples 
may be proportional to the instantaneous flow over the weir or through 
the flume. 

Extractable organic and sulfide composite samples are collected by 
the grab composite method. 

A grab composite consists of a series of individual grabs composited 
into one sample. . 

An individual grab, is a single instantaneous sample. 

Samples were analyzed by the Environmental Protection Bureau Labora
tories, located in Lansing. 

Samples were preserved according to Table 5. The results of the 
physical, chemical, and bacteriological analyses are presented in 
Tables 1 and 2. Letter codes for laboratory results are defined in 
Table 5. A parameter listing for the organic scans is presented in 
Table 6. Unless otherwise specified, all parameters in the scan 
were analyzed. 



TOTAL PKTPnT,^nf>j 

-Analyses of composite samples. 

Outfalls 
Survey Period From 

To 
Computed Flow Rate (MGD) 

29002,4(001) 
10-1-85 1045 
10-2-85 1045 

(0.57) 

Suspended solids 
Dissolved solids 

BOD. 
CBoSg 

COD 
TOC 

Nitrite & nitrate nitrogen-N 
Ammonia nitrogen-N 
Organic nitrogen-N 
Kjeldahl nitrogen-N 
Total phosphorus-P 

Sulfide 

Phenols 
Total cadmium (Cd) 
Total chromium (Cr) 
Hexavalent chromium (Cr+6) 
Total copper (Cu) 
Total iron (Fe) 
Total nickel (Ni) 
Total lead (Pb) 
Total zinc (Zn) 

10 
2400 

12 
11. 

120 
28. 

0.11 DS 
.15. 
3.3 
18.0 
0.16 DS 

0.04 

USZi 

20 
<20 
<50 
<5 
<20 
545 
90 
<50 
90 

48 
11400 

57 
52 

570 
133 

0.52 
71 
15.7 
86 
0.8 

0.2 

lb /day 

0.1 

3 
0.4 

0.4 

Flow rates used in the computation of lbs/day. 
Figure shown in ( ) obtained from company/plant 
MOR/totalizer. 



•' - Continued 

tfalls 

^M 3 - Chlorinated Hydrocarbons, 
Pclychlorinated Biphenyl, and 
Organochlorine Pesticides 

BHC (lindane) 
Chloronaphthalene 
2-Dichlorobensene 
3-Dichlorobenzene 
4-DichIorobenzene 
xachlorobenzene 
xachlorobutadiene 
sxachlorocyclopentadiene 
xachloroethane 
ztachlor.ocyclopentene 
sntachloronitrobenzene 
,2,4-Trichlorobenzene 
thers 

roclor 1242 
roclor 1254 
roclor 1260 

Idrin 
P-6 (PBB) 
-Chlordane 
-Chlordane 
,4•-DDD 
,4'-DDE 
,4'-DDT 
,4'-DDT 

ieptachlor 
!ep^achlor epoxide 
iexabrotnobenzene 
.ethoxychlor 
-irex 
thers 

290024(001) 

llgZl lbs/day 

<0.01 
<0.1 
<0.1 
<0.1 
<0. 1 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

<0.1 
<0.1 
<0.1 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 



TOTAL PKTRnr:KrTM 

Tabl^_2 - Analyses of grab samples. 

Date 

290024(00n 

10-1-85 1400 
10-2-85 0840 

1^. 

53 
50 

S.U. 

7.1 
7.2 

Susp. 

mg/1 

4 
4 

Diss. 
Solids 
mg/1 

2400 
2400 

Diss. 
0 V V 
mg/1 

7.5 
7.5 

EQD. 
mg/I 

11 
9.9 

CEOD. 
mg/1' 

8.1 
8.4 

Date Time 

240024(001^ 

10-1-85 1400 
10-2-85 0840 

mg/1 

120 
130 

IQC 
mg/1 

28. 
27. 

Nitrite & 
Nitrate 

mg/1 

0.11 DS 
0.12 DS 

15. 
15. 

Organic 
Nitrogen 

mg/1 

2.0 
5.1 

Kjeldahl 
Nitrogen 
mg/1 

17. 
20. 

Datg lims 

240024(001) 

10-1-85 1400 
10-2-85 0840 

Total 
Phosphorus 

mg/1 

0.14 DS 
0.16 DS 

mg/1 

0.03 
0.03 

Phenols 
ug/1 

25 
27 

Total 
Cadmium 
ug/1 

<20 
<20 

Total 
Chromium 
ug/1 

<50 
<50 

Hexavalent Total Total Total Total Total 0 & G 
Date Time Chromium Copper Nickel Lead Iron Grav. 

ug/1 ug/1 ug/1 ug/1 ug/1 , ug/1 mg/1 

10-1-85 1400 
10-2-85 0840 

<5 
<5 

<20 
<20 

75 
75 

<50 
<50 

<50 
90 

525 
480 

4.2 
3.2 

1 - Values determined in the field at time of sampling. 



Table 2 - (Continued) 

Time 

SCAN 1 - Purgeable Halocarbons 

1,2 Dichloro- Trichloro- 1,1,1 Tri-

ug/1 ug/1 ug/I 
Qlhsrs 
ug/1 

10-1-85 1400 
10-2-85 0840 

<18 INT 
<1 

<1 INT 
<1 

<1 
<7 INT 

<1 
<1 

Date Time 

29QQ24CO01) 

10-1-85 1400 
10-2-85 0840 

ug/1 

<5 
<5 

nats lima 

290024(001) 

10-1-85 1400 
10-2-85 0840 

SCAN 3 - Chlorinated Hydrocarbons, Polychlorinated 
Biphenyl, & Organochlorine Pesticides 

Aroclor 
12AZ 
ug/1 

<0.14 ELK. 
<0.14 ELK 

Other Aroclors, 
Dichlorobenzenes, 

ug/1 

<0.1 <0.01 
0.03 EK 

UC 

Others 
ug/1 

<0.01 
<0.01 



TOTAL PETROLEUM 

Table 3 - Comparison of survey results with the facility's NPDES Permit and Monthly Operating Report. 

Parameter (Unit) 

290024(001) 

Flow MGD 

CBODc mg/1 
^ lbs/day 

BODc mq/1 
^ lbs/day 

Ammonia Nitrogen mg/1 
lbs/day 

Suspended Solids mg/1 
lbs/day 

Dissolved Oxygen mg/1 

COD mq/1 
lbs/day 

Oil & Grease mg/1 
lbs/day 

Phenol ug/1 • 
Sulfid^v 

i Ds/day 
Hex. Chromium ug/T 

1bs/day 

Total Chromium ug/1 
lbs/day 

Benzene mg/1 
pH (S.U.) 

NPDES Interim Permit 
L i mi ta tions 

Daily 30-Day 
Average 

283 

146 

175 

1870 

82 

1.7 

1.49 

0.15 

1.86 

Maximum 

0.54 

510 

321 

296 

3600 
10 
154 

3.25 

0.34 

5.34 
0.3 

Not <6.0 Nor >9.0 

October Monthly Operating Report 
Monthly Monthly 
Average Maximum 10-1-85 10-2-85 

Survey Results 1 

0.454 

28 

42 

62 

61 
9.1 

438 
2.8 

10 

0.042 

0.045 

<0.021 

<0.408 
<0.001 

MIN 

0.743 

51 

82 

83 

113 
10.3 

669 
6.4 

22 

0.084 

0.115 

0.03 

7.4 
6.4 

0.642 

38 

67 

567 
3.6 

19 

<0.535 

7.0 

0.533 

22 

69 

69 

78 
7.7 

515 
5.0 

22 

0.064- 0.084 

0.115 

<0.027 <0.022 

<0.444 

6.9 

1 - Survey results are for the composite sample. Grab sample results are shoWn in parentheses 
Flows in excess of 0.54 MGD are assumed to be stormwater and are permitted as such. 

.0.57 
11(8.1, 8.4) 
52 
12(11, 9.9) 
57 
15(15, 15) 

10(4, 4) 
48 
(7.5, 7.5) 
120 
570 
(4.2, 3.2) 

20(25, 27) , 
0.1 
0.04(0.03, 0.03) 
0.2 
<5(<5,<5) 

50( 50, 50) 

(<0.005, <0.005) 

(7.1, 7.2) 

( ). 



Table 4 - Comparison of the laboratory analytical results obtained 
by Total Petroleum and the Environmental Protection Bureau 
from the split g^rab sample. 

Outfall 290024(001) 
Sample Date & Time 10-2-35 .0340 

Total E.P.B. 
mg/1 mg/1 

Suspended Solids 17.5 4 

BODc 15-5 9.9 o 

Ammonia Nitrogen 15.5 15. 

COD 116 130 

Sulfide 0.026 0.03 

HEZI 

Phenol 19 27 



Table S - Sample Preservation 

Parameter 

COD/TOC/Phenol/Nutrients 
(Chlorine Absent) 

Phenols (Chlorine Present) 

C/anide/Thiocyanates 

D.O. 

Total Metals 

Dissolved Metals 
(Field Filtered) . 

Microbiology 

Oil & Grease 

Sulfides 

Base-neutral Extractables 
Purgeable Organics 

Acid Extractables . 

Preservative 

5 drops cone. H^SG^/CSO ml (to pH <2). 

Dechlorinated w/ferrous ammonium sulfate 
(0.141 N). 
1 drop/mg/1 Clg/CSO ml. ^230^ to pH <2. 

Dechlorinate, if needed, with sodium 
thiosulfate. 
(1 drop 0.141 N/mg/1 Cl„/250 ml). 10 
drops 10 N. 
NaOH (to pH 212)7250 ml. 

Fixed on site. 

2 ml l-:l HNO3/25O ml (to pH <2). 

2 ml 1:1 HNO3/25O ml (to pH <2). 

2 drops 10% sodium thiosulfate/125 ml to 
dechlorinate sample. 

10 drops,cone. H2SO^/250 ml (to pH <2). 

10 drops IM ZnAc/250 ml. 

Dechlorinated, if needed, with sodium 
thiosulfate. 
(1 drop 0.141 N/mg/1 CI2/25O ml). 

Dechlorinated, if needed, with sodium 
thiosulfate. 
(1 drop 0.141 N/mg/1 Cl„/250 ml). 
40 drops H2SO4/IOOO ml fto pH <2). 

Samples preserved as required, cooled to 4 C with chain of custody 
maintained.. 



- (Continued) 

BK - Reported value has been corrected for a laboratory blank 
was greater than half of the detection limit but less than 
half of the reported value. 

DS - Sample was'diluted due to other high values on a multi
channel analytical system. 

UC - No attempt has been made to confirm the identity of the 
reported compound by a second independent technique due to 
equipment or sample problems. 

BLK - No value reported because the laboratory blank was greater 
than half of the detection limit and greater than half of 
the quantified value. . . 

INT - Interference encountered during analysis resulted in no 
obtainable result. 

Survey and Report by: John Ecklund 
Water Quality Technician 
Lansing District Office 
Surface Water Quality Division 
Environmental Protection Bureau 
Department of Natural Resources 

Gloria Taylor 
Environmental Quality Analyst 
Lansing District Office 
Surface Water Quality Division 
Environmental Protection Bureau 
Department of Natural Resources 

Certified Operator: 

Laboratory Analyses by; 

Bernard Shaver 

Environmental Protection Bureau Laboratory 



OMB i\o. 153-ROOT 3 

THar SACTION 
CO DC 

WJ L 

NPDES COMPLIANCc INSPECTION REPORT (Codinif Instructions on back of last page; 

NPOES 
INSPEC- FAG 

TYPE TOR TYPE YR MO DA 

SIS! / ind;H la l£l u 
_L2_ _12_ _ia_ _2fl_ 

TIME 

REMARKS 

_L 
AOOITIONAL 

_70i. 
SECTION A - Permit Summary 

NAME AND ADDRESS OF FACILITY (liicltide Cowttv, State and ZIP colie) 
Tor/PL P^T/f<DLJ^d//yi 
£/^sT 'S7/?j£ar 

P7/C/y/(^^Ay. 

EXPIRATION DATE 

TTT'/J 3/, /990 
ISSUANCE DATE 

1 PE3PCN3i3L= OP = IC:AU 

'BB H WHITE 
TITLE PHONE 

5/7-V63-///r7/ FACILITY REPRESENTATIVE 

"BfRAJlE 
TITLE PHONE 

Ei<i)iROAlil)FA)Tfli r#p.mi<.r Kn-t//a^-ilUI 

PARAMETER/ 
OUTFALL 

i^OO \ 
MINIMUM 

<oio lyioK 
AVERAGE 

i hWJ/n 'xlL 
MAXIMUM 

L. , 1^5^- JUL.n^ 
ADDITIONAL 

FLOO SAMPLE 
MEASUREMENT 1 .Bi&Mf, , SN/fiAT-. FLOO 
PERMIT 
REQUIREMENT • s4flAn FLDOJ '5¥7jai:> /5 

TOTAL 
TC'Qs 

SAMPLE 
MEASUREMENT at:,S* STb/f/yi 

TOTAL 
TC'Qs PERMIT 

REQUIREMENT — 5 ID* 
SAMPLE 
MEASUREMENT 

PERMIT 
REQUIREMENT Nb* 33!* 

TOT SOS 
SOLIDS 

SAMPLE 
MEASUREMENT 91 AS*' ai'i* 

TOT SOS 
SOLIDS 

PERMIT 
REQUIREMENT 39b* 
SAMPLE 
MEASUREMENT SS3* /?36>* 
PERMIT 
REQUIREMENT /SOo'^ 3U:o* 

SECTION C • raciiitv Evaluation iS = Satisfactory. U = Unsatisfactory. N/A = Not apyiicablei 

lEFFLUEMT WITHIN PERMIT REQUIREMENTS ^ loPERATION AND MAINTENANCE I3! SAMPLING PPOCSDUPES 
jS^IRECORCS AND REPORTS ^icOMPLlANCE SCHEDULE s LABORATORY PRACTICES 

^CjPSRMIT VERIFICATION ^jFLOW MEASUREMENTS OTHER: 

SECTION 0 - Comments 

SECTION E • Insoection/Review j|;: - • sN FORC2?il ̂ HT.• 

SIGNATURES AGENCY OATE \ USE ONLY 

//) . tcCMPLlANCE:STATUS: : 

INSFECTEO 3Y^ ^ 1;:;: yScOMPLl AN CE: 

ONONCOMPUA.NCS 
REVIE'.VEDBY 

EPA rORM S560-3 i9-77) REPLACES EPA FORM T-51 (9-761 WHICH IS OBSOLETE. PAGE 1 OF 4 



HI-
*<r. 

_12_ LZ_ 13 _12_ 
REMARKS 

I ! I I I I I I I II I M I M I I 11 
ADDITIONAL 

SECTION A - Permit Summary 
NAME AND ADDRESS OF FACILITY (Include County. Stare and ZIP code) 

ibrAL PeT4'£>icm _ tflsr siipcP/o/i £>/• 
EXPIRATION DATE 

rf7?r/ J . 
ISSUANCE DATE 

> ' ' 1 ...... . 

P.CNN/E f^AUea mimtD&TPiL t'HFWic.T S/'-7W&3-JJZ/ 
SECT) ON 3 - Effluent Characteristic! ! Additional sheets attached <3. O T*I?CCESS - lU T(f/?l.''\ .Li.YjjTS 

PARAMETER/ 
OUTFALL 

f^rr/ 
MINIMUM AVERAGE MAXIMUM ADDITIONAL 

ClL-t 

miL 

SAMPLE 
MEASUREMENT Sarppf/jL 

ClL-t 

miL PERMIT 
REQUIREMENT — iOtrrL^/i. 

OIL-e 
Sr^cASt 

SAMPLE 
MEASUREMENT OIL-e 

Sr^cASt 
PERMIT 
REQUIREMENT — sz* rS. CZPF'T:-^. 

PHflMOL 

V-DA/ 

SAMPLE 
MEASUREMENT • ASP* PHflMOL 

V-DA/ PERMIT 
REQUIREMENT . t-OP 

SULFIDE 
^/DAH 

SAMPLE 
MEASUREMENT '^D6 3.5^ SULFIDE 

^/DAH PERMIT 
REQUIREMENT 3-35* 

H€iC 
CF^dAE 

SAMPLE 
MEASUREMENT V.03S O./N/ H€iC 

CF^dAE PERMIT 
REQUIREMENT 0.(5^ ly^rF. 

SECTION C • racilltv Evaluation iS = Satisfactory. U = Vnsatisjcctorv. = Not aorlicable) 
|EFFL'JE--IT WITHIN PERMIT RECUIREMEiVTS loPERATION AND .MAINTENANCE i SAMPLING PROCEDURES 
IRECORCS AND REPORTS COMPLIANCE SCHEDULE ! LABORATORY PRACTICES 

iPSRMIT VERIFICATION FLOW MEASUREMENTS OTHER; 

SECTION 0 - Comments 

SECTION 5 - Insoectton;Review . sNFORCEME.NT 
. 01VI SI ON A! i;; 

"•-•'•^•"^•USE ONLY-'-SIGNATURES AGENCY DATE . 

. sNFORCEME.NT 
. 01VI SI ON A! i;; 

"•-•'•^•"^•USE ONLY-'-

/ZI/NMS 
CC.MPLIANCE STATUS 

:: S P COMPLI AN CE: ji: ;f:/ 

: •NCNCO.VPLIANCE •'• 

INSPECTED 3Y ^ ^ 

CC.MPLIANCE STATUS 

:: S P COMPLI AN CE: ji: ;f:/ 

: •NCNCO.VPLIANCE •'• 
REVIEWED 3Y 

CC.MPLIANCE STATUS 

:: S P COMPLI AN CE: ji: ;f:/ 

: •NCNCO.VPLIANCE •'• 

EPA FORM C550-3 (9-77) REPLACES EPA FORM T-51 (9-761 WHICH IS OBSOLETE. PAGE 1 OF 4 



4 <>4M. w •> r;uj 

O.WS No. 158 - R0073 

TPIANSACTION 
CODE 

/ 

NPDES COMPLlANCc INSPECTION REPORT (Coding fnsfmcfions on back of last page) 

NPOE3 Yn MO DA 
INGPEC- FAC 

TYPE TOR TYPE 

M lil IAI/l^loloi;id6i^l „ W,^i/ioi/;i|al is Isl la 
2 ^ 2: ^12 12 La 12 2Q 

TIME 

REMARKS 

11 111 I I I I I 11 11II III11 II 11 I I 11 I 
-24-

ADDITIONAL 

22. 701 

SECTION A • Permit Summary 

N^e AND ADDRESS OF FACILITY (Include County, Stare and ZIP code) 

^/9sr 
4/^KO:2. 

EXPIRATION DATE 

3/. 
ISSUANCE DATE 

/7y£ 
• ncSPCNolSLS OFP'CiAL 

Bfy loH/ Te 
TITLE 

BUO/W/U/^yp/UT^L. FlV(3r//r/E=F/ey 
PHONE 

FACILITY REPRESENTATIVE TITLE 

c^z/rA'/si 
PHONE 

•S/7-VFH-//i,/ 
SECTION B • Effluent Characteristics (Additional sheets attached B> O - f^ccEss UiVTEJR ^ I fi/Tgft 1.01 Umi js 

~«iOL i^S^- ^UL-KISS-
ADDITIONAL 

PARAMETER/ 
•PUTFALL MINIMUM AVERAGE MAXIMUM 

TOTAL- SAMPLE 
MEASUREMENT A/oT efVQcJarf /n/Fi /HJAtL/r3>c£. 

PERMIT 
REQUIREMENT 

2£/l/7f/'j£ SAMPLE 
MEASUREMENT /UPT 

PERMIT 
REQUIREMENT 

y> // 
SAMPLE 
MEASUREMENT 

PERMIT 
REQUIREMENT 

9-3 
ji)Eu) T^ri^/r ^Eg>o/E£-/nE/v i: 
• p/S FEr^/r 7-3 
j^x/zn/zm " 

SAMPLE 
MEASUREMENT 

PERMIT 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMIT 
REQUIREMENT 1 

SECTION C - racility Evaluation tS = Satisfactory, U = Unsatisfactory, NIA = Not appiicabie) 
!E = FI_U=MT WITHIN PERMIT REQUIREMENTS OPERATION AND MAINTENANCE SAMPLING PROCEDURES 

iRECCROS AND REPORTS COMPLIANCE SCHEDULE LABORATORY PRACTICES 

IPERMIT VERIFICATION FLOW MEASUREMENTS OTHER; 

SECTION 0 - Comments 

'SECTION E - Insoection/Review 
SIGNATURES AGENCY DATE 

a:;.-: ENFORCEMENT 

INSPECTED 3Y ^ 
/p/rPFt/fiS 

REVIEWED BY 

iCQMPLI A NCE STATUS a; 

•KaEcOMPt-lANCE^S^ 

• NONCDMP UANCE : 

EPA FORM 2560-3 (9-77) REPLACES EPA FORM T-51 (9-76) WHICH IS OBSOLETE. PAGE 1 OF 4 



Form Approved 
OMB No. 158-ROOTS 

NPDES COMPLIANCE INSPECTION REPORT (Coding Instructions on back of last page) 
TRANSACTION 

CODE NPOES. YR MO DA y 
INSPEC- FAC 

TYPE TOR TYPE 

1^1 lnldrl| lnl /\0\c>\2A ^ 
_3 u 12 17 18 19 ?0 

TIME 

REMARKS 

I Ml I I I I I II II I II I M I I I I I I II II I II 

65 70 

ADDITIONAL 

SECTION A - Permit Summary 

NAME AND ADDRESS OF FACILITY (Include County. State and ZIFcudej 

XoTi^L PATROLtJ/n 
tAST s(;pc/?/oR ST 
PL/T)!^ 

EXPIRATION DATE 

3(, 
ISSUANCE OAVE 

^,4R gLfi, 19 S5 

^CILITY REPRESEiN^TlVE 

-fefit; iiMirp ^EfiMi 

RESPONSIBLE OFFICIAL 

m lefAJCOL/^ 

F grUAvJPB. 
(^ITLE m FAlO.a)^. Ei}O.CUE/f\L<^-r 

PHONE 

g/7' /Uczf 
PHONE 

SECTION B - Effluent Characteristics (Additional sheets attached . » SToitW U-lftT6R-S;;i^.,rrx.,. 
PARAMETER/ 

OUTFALL MINIMUM AVERAGE MAXIMUM ADDITIONAL 

OAJ z>4yS 
TETo -r^/2. FLOD 

SAMPLE 
MEASUREMENT 7o^ 
PERMIT 
REQUIREMENT 

QH£ATc/0 
UOAJF, /95S S7b/em 

ClbTflO 
SAMPLE 
MEASUREMENT • J%/fo90^ 
PERMIT 
REQUIREMENT 

TOTAL-
SUSP 
SOLIOS 

SAMPLE 
MEASUREMENT 

PERMIT 
REQUIREMENT 

COD' 
UEU) WfvnflBt' 

OIL l{K> 
aStftse 

SAMPLE 
MEASUREMENT 

PERMIT 
REQUIREMENT 

SAMPLE 
MEASUREMENT 

PERMIT 
REQUIREMENT 

^/lODofi 

- Oil ̂  Hobo 

''^^J/OOOffdA ~ T 
v riu:AcPe^^ .z^r 

}h 

/Upf eit/0t/e^ zv?;^ ^ ^ 
STfiA/n Cdtfrrr/lr 

SECTION C - Facility Evaluation \S - Satisfactory, U = Unsatisfactory. .VIA = Not appliJJblel 

'O O? /oo^ A///> 

Mrto r 

EFFLUENT WITHIN PERMIT REQUIREMENTS c; OPERATION AND MAINTENANCE SAMPLING PROCEDURES ' 

9 RECORDS AND REPORTS | COMPLIANCE SCHEDULE & 1 LABORATORY PRACTICES 

|PERMIT VERIFICATION FLDW MEASUREMENTS"SWJKclO" OTHER: 

SECTION O - Comments 

SECTION E - Inspection/Review ENFORCEMENT. 
DIVISION 

USE ONLY •• SIGNATURES AGENCY DATE 

ENFORCEMENT. 
DIVISION 

USE ONLY •• 
COMPLIANCE STATUS I 

OCOMPUANCE 

^ • NONCOMPU ANCS 

INSPECTED BY ^ ^ 

COMPLIANCE STATUS I 

OCOMPUANCE 

^ • NONCOMPU ANCS 
REVIEWED BY 

COMPLIANCE STATUS I 

OCOMPUANCE 

^ • NONCOMPU ANCS 

EPA FORM 3560-3 (9-77) REPLACES EPA FORM T-51 (9-76) WHICH IS OBSOLETE. PAGE 1 OF i 



Forrr ADornve(i 
OMB No. 15a-R0073 

Sections F thru L: Complete on ail inspections, as appropriate. N/A = Not Applicable 

SECTION r - Facility and Permit Background 

PERMIT NO. 

(V\t OOP IP 

ADDRESS DP PERMITTEE IF DIFFERENT FROM FACILITY 
(Including City, County and ZIP code) 

DATE DF LAST PREVIOUS INVESTIGATION S 

g h STATE 

FINDINGS 
/i/p£0£D To /?• 

SECTION G - Records and Reports 

RECORDS AND REPORTS MAINTAINED AS REQUIRED BY PERMIT. ^YES DNO HH/(Further explanation attached J 
DETAILS: 

(a) ADEQUATE RECORDS MAINTAINED OF: 
(i) SAMPLING DATE,TIME, EXACT LOCATION'RF TilSiVj 9}-t YES • NO • N/A 

(ii) ANALYSES DATES TIMES CnOAJF S ftj'fl F -DA/ ^ ' 'S YES • NO • N/A 
(iii) INDIVIDUAL PERFORMING ANALYSIS YES • NO G i\/A 
(iv) ANALYTICAL METHODS/TECHNIQUES USED YES • NO ' • N/A 
(v) ANALYTICAL P.ESULTS (e.g., consistent with self-monitoring report data) ^ YES . • NO • N/A 

l^) MONiTORING RECORDS 'e.g..flow, pH, D.O., etc.) MAINTAINED FOR A MINIMUM OF THREE YEARS 
INCLUDi.NG ALL ORiGiNAL STRIP CHART RECORDINGS (e.g. continuous monitoring instrumentation. 
calibration ar.d maintenance records). YES . n NO • N/A 

(ct L.AB EGU.PMENT CALIBRATION AND MAINTENANCE RECORDS KEPT, YES • NO • •N/A 

loi FACILITY OPERATING OECOROS KEPT INCLUDING OPERATING LOGS FOR EACH TREATMENT UNIT. YES • NO • N/A 

lei CJALIT^' ASSURANCE RECORDS KEPT.. YES U NO U N/A 

it) RECORDS MAINTAINED OF MAJOR CONTRIBUTING INDUSTRIES (and their compliance Status) USING 
S^N/A PUBLICLY OWNED TREATMENT WORKS, • YES • NO S^N/A 

SECTION H • Permit Verification 

riSPECTiC.N OBSERVATIONS VERIFY THE PERMIT. /^YES • NO O N/A. (Further explanation attached —J 
DETAILS: 

lai CORRECT NAME AND MAILING ADDRESS OF PERMITTEE. 21? CDTi£ \S ^O 91 YES • NO • N/A 

(tj) FACILITY IS AS DESCRIBED IN PERMIT. *3 YES • NO • N/A 

(c) PRINCIPAL PRODUCT(S) AND PRODUCTION RATES CONFORM WITH THOSE SET FORTH IN PERMIT 
APPLICATION. YES • NO • N/A 

(a) TREATMENT PROCESSES ARE AS DESCRIBED IN PERMIT APPLICATION. YES • NO • N/A 
(e) NOTIFICATION GIVEN TO EPA/STATE OF NEW, DIFFERENT OR INCREASED DISCHARGES. • YES • NO ^ N/A 
(f/ ACCURATE RECORDS OF RAW WATER VOLUME MAINTAINED. • YES • NO ^N/A 

(gi NUMBER AND L.OCATION OF DISCHARGE POINTS ARE AS DESCRIBED IN PERMIT. YES • NO • N/A 
(h) CORRECT NAME AND LOCATION OF RECEIVING WATERS. YES • NO • N/A 

(i) ALL DISCHARGES ARE PERMITTED. YES • NO • N/A 
SECTION 1 - Operation and Maintenance 

TREATMENT F ACILITY PROPERLY OPERATED AND MAINTAINED. KYES DNO Ul N/A (Further explanation attached 1 

DETAILS: 

(a) STANDBY POWER OR OTHER EQUIVALENT PROVISIONS PROVIDED. ClUllUJVir'^ \f IfPFlCptCtSI ̂  YES • NO • N/A 
(b) AOEOUATE ALARM SYSTEM FOR POWER OR EQUIPMENT FAILURES AVAILABLE.^DAILV S YES • NO • N/A 
(ci REPO.riTS ON A,.TERNATE SOURCE OF POWER SENT TO EPA/feTATE AS REQUIRED BY PERMIT. JS YES • NO • N/A 
(a) SLUDGES AND SOLIDS ADEQUATELY DISPOSED./l-Pl A "Tc DiSP: YES • NO • N/A 

(e) ALL TREATMENT UNITS IN SERVICE. YES • NO • N/A 
(f) CONSULTING ENGINEER RETAINED OR AVAILABLE FOR CONSULTATION ON OPERATION AND 

MAINTENANCE PROBLEMS. • YES NO • N/A 
(g) QUALIFIED OPERATING STAFF PROVIDED. YES • NO • N/A 

(h) ESTABLISHED PROCEDURES AVAILABLE FOR TRAINING NEW OPERATORS. 1 07^ | -TRAllJ P® YES • NO • N/A 

(1) FluES MAINTAINED ON SPARE PARTS INVENTORY, MAJOR EQUIPMENT SPECIFICATIONS, AND 
PARTS AND EQUIPMENT SUPPLIERS. YES • NO • N/A 

(j) INSTRUCTIONS FILES KEPT FOR OPERATION AND MAINTENANCE OF EACH ITEM OF MAJOR 
K EQUIPMENT. K YES • NO • N/A 

(k) OPERATION AND MAINTENANCE MANUAL MAINTAINED. YES • NO • N/A 

(1) SPCC PLAN AVAILABLE. YES • NO • N/A 

(m) REGULATORY AGENCY NOTIFIED OF BY PASSING./'DdfeJ / • YES Q NO ETN/A 
(n) ANY BY-PASSING SINCE LAST INSPECTION. • YES X HC • N/A 
(o) ANY HYDRAULIC AND/OR ORGANIC OVERLOADS EXPERIENCED. • YES NO • N/A 

EPA FORM 3560-3 (9-77) PAGE 2 DF 4 



• • 1 .'V" / 1.T /, in • .' » 

;::::FERMIT NO. 

l^ \ GOO l 
SECTION J - Compliance Schedules • • 

PERMITTEE IS MEETING COMPLIANCE SCHEDULE. . DYES • NO ^N/A fhurlhcr explanation attached ) 
ClirCK AI'I'RCIPKIATi; PIIASns): ' . . 

• (a) THE PERMITTEE HAS OBTAINED THE NECESSARY APPROVALS FROM THE APPROPRIATE 
AUTHORITIES TO BEGIN CONSTRUCTION. 

• (b) PROPER ARRANGEMENT HAS BEEN MADE FOR FINANCING (mortgage commitiitents, grants, etc.). 

• (c) CONTRACTS FOR ENGINEEFIING SERVICES HAVE BEEN EXECUTED. 

• (d) DESIGN PLANS AND SPECIFICATIONS HAVE BEEN COMPLETED. 

• (e) CONSTRUCTION HAS COMMENCED. 

• (f) CONSTRUCTION AND/OR EQUIPMENT ACQUISITION IS ON SCHEDULE. 

• (g) CONSTRUCTION HAS BEEN COMPLETED. 

• (h) START-UP HAS COMMENCED. 

• (i) THE PERMITTEE HAS REQUESTED AN EXTENSION OF TIME. 

SECTION K - Self-Monitoring Program 

Part 1 - Flow measurement (Further explanation attached 1 

PERMITTEE FLOW MEASUREMENT MEETS THE REQUIREMENTS AND INTENT OF THE PERMIT. 
OEtAILS: 

JSj YES • NO • N/A 

(a) PRIMARY MEASURING DEVICE PROPERLY INSTALLED. YES • NO • N/A 

TYPE OF DEVICE: j^WEIR • PA RSH A LL F LOME DMAGMETER • VENTURI METER • OTH E R I 

(b) CALIBRATION FREQUENCY ADEQUATE. ^Darc o//air Ca/(7)rar/on _fV-T ' XT YES • NO • N/A 

(c) PRIMARY FLOW MEASURING DEVICE PROPERLY OPERATED AND MAINTAINEoi^^'^^'p • YES .K NO • N/A 

(dISECONDARY INSTRUMENTS (totalizers, recorders, etc.) PROPERLY OPERATED /^NtfMAINWxTNEO. Ml YES • NO • N/A 

(e) FLOW MEASUREMENT EQUIPMENT ADEQUATE TO HANDLE EXPECTgJ>-fl^NGES OF FLOW RATES. ja" YES • NO • N/A 

Part 2-Sampling (Further explanation attached ^iUfli/ CO,^PC5lTc /r]£t£(K. 

PERMITTEE SAMPLING MEETS THE REQUIREMENTS AND INTENT OF THE PERMIT. YES DNO • N/A 

DETAILS: 

(a) LOCATIONS ADEQUATE FOR REPRESENTATIVE SAMPLES. SI YES • NO • N/A 

(b) PARAMETERS AND SAMPLING FREQUENCY AGREE WITH PERMIT. Jar YES • NO • N/A 

(c) PERMITTEE IS USING METHOD OF SAMPLE COLLECTION REQUIRED BY PERMP</6^3<CA' 
IF NO, XIGRAB DMANUAL COMPOSITE • AUTOMATIC COMPOSITE^ FREOLJFNCY 

• YES B NO .• N/A 

(d) SAMPLE COLLECTION PROCEDURES ARE ADEQUATE. YES • NO • N/A 

(i) SAMPLES REFRIGERATED DURING COMPOSITING S YES • NO • N/A 

(ii) PROPER PRESERVATION TECHNIQUES USED a YES • NO • N/A 

(iil) FLOW PROPORTIONED SAMPLES OBTAINED WHERE REQUIRED BY PERMIT K YES n NO • N/A, 

(iv) SAMPLE HOLDING TIMES PRIOR TO ANALYSES IN CONFORMANCE WITH 40 CFR 136.3 B YES • NO • N/A 

(e) MONITORING AND ANALYSES BEING PERFORMED MORE FREQUENTLY THAN REQUIRED BY 
PERM1T. (Tlie ^ CS YES • NO • N/A 

If) IF (e) IS YES, RESULTS A,RE REPORTED IN PERMITTEE'S SELF-MONITORING REPORT. IS YES • NO • N/A 

?:\tt \ :\hntt\iaty (Further explanation attnrhed 1 

PERMITTEE LABORATORY PROCEDURES MEET THE REQUIREMENTS AND INTENT OF THE PERMIT. 

DETAII.S: 

la YES • NO • N/A 

(a) EPA APPROVED AN A L YT1CA L TESTI NG PROCEDURES USED. (40 CFR 136.3) ^ YES • NO • N/A 

(b) IF ALTERNATE ANALYTICAL PROCEDURES ARE USED. PROPER APPROVAL HAS BEEN OBTAINED. • YES • NO BN/A 
(c) PARAMETERS OTHER THAN THOSE REQUIRED BY THE PERMIT ARE ANALYZED. SI YES • NO • N/A 

(d) SATISFACTORY CALIBRATION AND MAINTENANCE OF INSTRUMENTS AND EQUIPMENT. B YES • NO • N/A 

(el QUALITY CONTROL PROCEDURES USED. [S YES • NO • N/A 

(fl nilPI irATP riAMPI PR AHF ANAI YZFn .,5 %nPTIMP 81 YES • NO • N/A. 

(gl SPIKED SAMPLES ARE USED. ^*3 % OF TIME. M YES • NO • N/A 

(h) COMMERCIAL &kBORATORY USED. ^OtOL-V FOR. K] YES • • NO' • N/A 

(i) COMMERCIAL LABORATORY STATE CERTIFIED. « YES • NO " DN/A 

.APMAMP f\QUfr'J[C SVIST^M.^ 

1 AH AnnPFSS fotj f /VI IC H 1 

EPA FORM 3560-3 (9-77) PAGE 3 OF 4 



SECTION L - Effluent/Receiving Viiter Ohtervations (Further explanation attached ) 

Form Approved 
OMB No. IS8-R0073 

PERMIT NO. 

fl^lOOninU., 

OUTFALL NO. OIL SHEEN GREASE TURBIDITY 
VISIBLE 

FOAM 
VISIBLE 

FLOAT SOL COLOR OTHER 

ODI No SLictH-r 

(Sections M and N: Complete as appropriate for sampling inspections) 

SECTION M - Sampling Inspection Procedures and Observations/Fiirf/ier explanation attached ) 

^ GRAB SAMPLES OBTAINED 

^ COMPOSITE OBTAINED 

• FLOW PROPORTIONED SAMPLE 

50 AUTOMATIC SAMPLER USED — 5 T 

^ SAMPLE SPLIT WITH PERMITTEE 

^ CHAIN OF CUSTODY EMPLOYED 

• SAMPLE OBTAINED FROM FACILITY SAMPLING DEVICE 

COMPOSITING FREQUENCY PRESERVATION _ 

SAMPLE REFRIGERATED DURING COMPOSITING; DYES • NO 

SAMPLE REPRESENTATIVE OF VOLUME AND NATURE OF DISCHARGE 

SECTION N - Analytical Resulu (Attach report if necessary) 

EPA Form 3560-3 (9-77) PAGE 4 OF 4 



' wf;r# p^^rifww wi^.^ m '/--.rtvoiw; iai3i ̂ B*7#7# •^:,^.rr:.-~^ 

March 29, 1984 

TOTAL PETROLEUM 
East Superior Street 
Alma,.. Ml 48801 

Attention: Bill Spitzley 

Dear Mr. Spitzley: 

Enclosed kindly find the report of your G.C. Mass Spectograms. 
They are enclosed for your examination. " It is interesting to 
note that two (2) volatiies have been isolated as a result of 
our examinations. 

This may account "for the TOC values being elevated at various 
times during periodic testing. 

If you have any further questions after receiving the results, 
kindly contact me at the above telephone number. 

Yours very truly, 

ANALYTIC & BIOLOGICAL'LABORATORIES, INC. 

FraprCTs B. McLaughlin, FAIC 
Director of Laboratories 

FBM/lp 
cc: Files 

CTHTif tl.Ol AliOi^ATOHY - U.S. Of.tV .-t OF AGH»CULTUME 
U S. DHUG EN^-OHCEMENT ADMiNiST^tATiON 
UNITED STATES FOOD AND OHUG AOVtiMiSTITATlON 
UhrflTF OT.TAT I S Nt »Cl. T AM MtGVit ATOHV 
AKA* MK:A»JCOVJNC>I. OF IMOtltNOtNT LAUO^^ATOHttf* 
INSTtTUTEOF f OOD TeC«NOi.OGlSTS 

FEILOW - AN^EniCANiNSTiTLrrE OF CMFMiSTS 
DiriOiv^AT — AKAi.mcAN MOAMr>or luf.iAMAt VST:; 

AMLMlCAFiCMtMICAt SOC'ETY 
AMEHICAN SOCIETY FOf^ NUCnOOlOLOCr 

AMERICAN ASWX:iATiONFOHTMF AOVAAiCl MV.NT U» V.l.H NCV. 
AJ^SOCIA] 10^4 or OM iClAl. ANALY MCAL CMt. Mists .. 



¥Mm 

MMVoiatlle Orflanic CompoundsvTvSiyvr^^ (ug/l) rl-8-2 (ug/l) 
'i''??;'-;?-V5V-."-\t... V' . ^ ••• : ;..•^J•^ /;^•.; •;/; vr ,.;... ••••••••••• •'••-•-•:•••••• •••••••• ____________ 

l-B-3 (ug 

'" '_'Acpol el n 
Acpylonitri le 
Benzene 
Bis(Chloromethyl) ether 
Bromoform 

Carbon Tetrachloride 

Chiorobenzene 

Chlorodibromomethane 

Chioroethane 

. 2-Chioroethy I vinyl 

Chloroform ' • 

Dichlorobromomethane 

Dichlorodlf luoromethane 

1.1-Dichloroethane 

1.2-Dichloroethane 

I, l-Dichloroethylene 

1.2-Dichloropropane 

1.3-DichIoropropene . 
Ethylbenzene 
Methyl Bromide 

Methyl Chloride 

•Methylene Chloride 

1,1,2,2-Tetrachloroethane 

Tetrachloroethy lene 

Toluene 

-100 
-100 

-10 

-10 

-10 

-10 

-10 

-10 -

-10 

-10 

-10 

-10 

-10 

-io 
-10 

-10 

-10 

-10 

-10 
-10 

-10 

-10 

-10 

-10 

-10 

-100 
-100 
-10 

-10 

-10 

-10 

-10 

-10 

-10 
-10 
-10 

-10 

-10 

-10 

-10 

-10 

-10 

-10 
-10 . 
-10 
-1( 

f\^0 
10-

-10 

-10 

-100 
-100 

-10 

-lb 
-10 

-10 

-10 

-10 

-10 

-10 

-10 

-10 

-10 

-10 

-10 

-10 
-10 
-10 
-10 
-10 
-10 

41b-

; -10 

-10 

-10 

- denotes a quantity of "less than". 

ANALYTIC & BIOLOGICAL LABORATORIES. INC. 



: Votatlle Organic Compounds : • ^ (ug/^l) 1-8-2 (ug/l) l_8-3 (UQ 

trans—1,2—dichIoroethy I ene 

1,1, l-Trichloroethane 

1,1,2-^Trichloroethane . 

Trichloroethylene 

Trichlorofluoromethane 

Vinyl Chloride 

-10 

-10 

-10 

-10 

-10 

-10 

-10 

-10 

^10 

-10 

-10 

-10 

-10 

-10 

-10 

-10 

-10 

-10 

- denotes a quantity of "less than". 

ANALYTIC & BIOLOGICAL LABORATORIES, INC. 



Acenaphthene 
1-8-2 (ug/l) 

Acenaphthylene 

Anthracene 

Benzidine 

Benzo (a) anthracene 

Benzo (a) pyrene 

3, A-Benzof I uoranthene 

Benzo(ghi)pery.Iene ;! 

Benzo{k)f I uoranthene 

Bis(2-chloroethoxyJmethane ' 

Bis (2—chlGreethy I)elher 

Bis(2-chioroisopropftyI )ether 

Bis(2-ehtylhexyl)Ffi,thaIate 

A-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

2-Ch I oronaph tha I ene 

A-Chlorophenyl phenyl ether 

Chrysene 

Dibenzo(ah)anthracEne • 

- denotes a quantity of "less^ than" 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-1250 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-1250 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-1250 

-50 • 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-1250: 

1-8-3 (u 

-50-

-50 

-50 

- -50 

-50 

-50 

.-50 

-1250 -

-50 . 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-1250 ' 

ANALYTIC & BIOLOGICAL LABORATORIES, INC. 



Paffoi • Compftiin(3a-•-.:-^'j 

'\v;:;-".^;jy::^riu4?^Ji.2-DIchIorobenzene ••"-SO "V';' ' 

g/l) n; l-B-2 (tig/O 

l,3-Dichloroben2ene 
1, A-Dichlorobenzene 
3, 3'-Dich!orobenzidine 

Diethyl phthai ate 

Dimethyl phthalate 

Di-n-butyl .phthalate 

2, A-Dini trotoi uene 

2,6-Dini trotol uene 

Di-n-octyl phthaiate-

1,2-Diphenyihydraxine 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachiorobutadiene 

Hexachlorocy lopentadiene 

Hexachloroethane 

1 ndeno9i, 2,3-cd) py rene 

Isophorone 

Naphthalene 

Nitrobenzene 
N-Nitrosodimethyl amine . 

N-Ni troso-di-n-propy 1 amine 

N-Nitosodi phenyl amine 

Phenanlhrene 

Pyrene 

1,2, A-Tri ch I orobenzene 

-50 
-50 
-50 . 

-50 

-50 

-50 

-50 ' 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50, 

-4250 
-50 
-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

- denotes a quantity of "less than". 

-50 
-50 
-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50. 

-50 

-50 

-50 

-1250 
-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 ; 

^50 
-50 

-50 

-50 

,-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-50 

-1250 
-50 

-50 .. 

-50 

-50 . 

-50 

-50 

-50 

-50 

-50 ' 

ANALYTIC & BIOLOGICAL LABORATORIES, INC. 



#1 |:|# 

ill 
2-Chlorophenol 

2, A—Dichlorophenol 

2,4-Dimethylphenol 

A,6-Dini tro-o-cresol 

2, A-dini trophenol 

2-Nitrophenol 

A-Ni trophenol ' 

p-ChioPo-^m-cresol-

Pentachlorphenoi 

Phenol -

2, A, 6-T ri ch 1 orpheno! 

Mur;iT..TjLiJ,W 

-50 
-50 

-50 

-1250 

-1250 

-50 

-50 

-50 

-50 

-50 

-50 

- denotes a quantity of "less than". 

-50 -50" 
-50 -50 
-50 " -50 
-1250 -1250 
-1250 -1250 
-50 -50 
-50 . : -50 
-50 • • • 

-50 
-50 • • -50 
-50 -50 
-50 . -50 

ANALYTIC & BIOLOGICAL LABORATORIES, INC. 



MiCHJGAW DEPARTMENT OF MATIJRAL RESOURCES 

IM"I" ~ RO r ['ICE CO .Vi M' IM: CATIO N 

igj-.,, 

LANSING DISTRICT OFFICE 

State Secondary Conplex 
P.O. Box 30028* 

Lnnsiny, MI 48009 

TO; Rer.y.'.dlal .-Xction Section 
Grotjndwater Quality Division 
Lenaing 

FROM: LniisJng DlKtrlct Olflr.n 
Groundwater Quality DlvlHlon 

DATE; 

SUBJECT: New arnuadwater contamination site 

1984 

We have recently discovered that groundwater is contauiinated at. the 
follcwing si.te; . 

Site narne: TeOL£U/lf 

If-r-it-*"' •" 

m0-

E&Y-j,,. 

Location and street address: 
fad C^fov., . If.. !, 4 
h ' v^/•. c- ^ 'A' ' ' .*• 't • > { •> 

Tyoe of coritaridxiation: . . / 
Cvi! dt/c! 

Wo.].ls contaip.Ju.at.ed: 
r f ' A ' ' j ^ 

cJ 

Current Status: i j i f / /-
/I/Ir^.R f^r.j h P''V/.C. rCi^T '•> U > 

kycL., ICI>. '• .,y ..V /!: .. flK-c-
, / ' 

.•'•"'••>^-1 h- f < , 
I'le.asu colli net; t-hi;> ul H-cr- ;i.t you nutn! r.ioru inl oi tii.il Ion. 

/h-'J 0 ? I 300 

• : ploCAlM) tu-o C/J-u 

liOTcrn CJxX^. 
fi'i pi '. / ^ I'. 

n 
I Oi' 

. i <' 

fv/v-.d- ,A--. ..• 

T.-*. I 
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* •. ^ ''ic "*"• * *•' '* 

© T^. 
piGURE -j 

LOCATION MAP 

LEGEND; 

ft:-
i: • 

DATA POINTS 

©Split Spoon Boring 
With Log Number 

AW-3 Observation Well 
Wjth Log -Number 

—Boundary of Subsurface 
Disposal Pit 

TOTAL PTTROLEUM, INC. 
N 

I 
0 100 200 

10/75 85496 

-Tfl 

•, I » 
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tt • . " 

i \' V' 
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-y (C) 3^ul2IJ-.3'V 
•Pir>"i Fli>.'cr Twj>. (Gralici-. Co.) 

Tu 7?i, in 

filxa C*S«-y V.aterworkc V.ell ^ 

Location: S".-';' SS.- Section 3'^. the river flat::, T.llCi.. r-;.3;/, 

Slevation: 723 feet above sea level 

^cord by; V/, E. I^oyrjoldr, Cily I-lcna^er, ar.u fj-orn funiL'-hed by ij-n 

v-

?!3ISTCC^S: 
Drift; 

Clay, pravel, snd hardpar. 
Grav;]., coarse, water tearlr.g 
Grave, fire, vith water 
Clay, tuff, gritty * 
Sand, coarse, artesian water 
Clay, browr.. slicki' with pebbles 
Clay, red, and pebbles, Vsery hard and shaay 

PPUt'SyLVANTt;-:: 
Sgpinav: 

Sandstcne, tuff, r.ixed with fray shale (water; 
Shale, dark gray, lar.inated 
Sha'e. biark. la.-ninatod 
SarKi"tone, pure white, ouart?. (1 verr..-j cf Wit.?:*] 
Coal :~n saripie) 
Shalt'. blc'::^h blacK, larir.aced 
Shr.l<-, tra.v 

?a ma: 
->andstone and shale; Trych pj-rite 
Sandstone, white, .o;|/ritic; ii-^htly 

Th.lcxne5.?; 
(roet) 

5b, 
i = 

ICt 
53-u 

225 

C } 

i«pth 
( fOv'.t) 

Co 
57 

1. •> 
iOy 
y.r:} 

bSC 
t ^ r 
*• " ;• O • 
b~\'. 

• idO 

KISSTSST??IAN; 
Bgyport: 

bolc-oite, buff 
Lir^-^f^tcne, gray to buff 
Linesi.cne, gray, sh.aly 
Limestone, buff to gray, shaly 

'•'tchSgarK 
Sand .stone, shaly 
Shale, r'-een, plastic, calcareous 
L"olo.-,.Ue, 3-jr.dy, pj-ritlc 

O 
^ o 
^ t 

i. 
-,i. 

Lt> 
TV 

2 
ijO+} 

. .-^x. 

7s}. 

' VC 

9.2:-;-59 
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Pin»-» Ri73i'» iOi'A'iio'i Co„) 

Wilco-T Ebapitcilp XiiC0r;:c;r:\t3«i 
(p5'H=Brly AXsui Smii'^ritun Moll) 11 

f-' <-,> 

l5&atloa3 SacSloa 54, T 12ir, R :S7I 
620' acrth and 4130' of SE comsr 

Rlova^ionS About 743 foet abor® oea 3^vel (topO:g3'aph5.a choo'-i) 

r:.^oord "b7« Co Ao ISaria from oosajiloa 
thlokaoss Ecioth. 

(Eo9t) 
PLI^ISTCGSIEs 

E?ifS3 
C.l^y « gravel (cfaickgand & rrator at 60"B^- S' 

"bearias S^svsl afc 157«) 
Saad & gravol 
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23 

r2;.'n,*SYLYA!T2A:^- •PERlIQuUJARBCNIFSTiDUS (?) 8 
'•R2dJJ3d3''C?)3 

Sendxitona, foldapathlo 
Spglaavs 

Shalo, "blade, pTritif-ioroas; coal l-oslaoa 
Shaloo "blue 
ShnXa, »/.iiite 
Saucb-jtroaop palibly 
Sh?l©ti ooasotljiea 'blecka coal r-Trortad 

Pai'2va( ? )=..'rJ a^poi't g 
Siuidotona, pyviwiog "brine 

a-) 
25 
40 
22 
m 
£3 

(leo) 
so 

r!^ i-; !.>>o issippms 
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K-~, 

liichit?3ng • 
Slv?l'3i "blt'3 & "blac!;:, ZSL^J 
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Shalos-rod, isaady 
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SIJ^IOS, "blua 

7/j-rovmj.ah, xi-jjo gval^od (no water) 
Ghaloai blaol: 
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• ; 
fTOTJiL 
Total Petroleum, Inc. 

Lyc-

EAST SUPERIOR STREET AUMA. MICHIGAN AS802 TELEPHONE 517 A63-11S1 

BENJAMIN E. WHITE. P.E. 
SNVIRONMSNTAL eNOINEER 

f;; 

f 

August 1, 1986 

Hazardous Waste Division 
Michigan Department of Natural Resources 
P.O. Box 30028 
Lansing MI 48909 

Gentlemen: 

Enclosed is our first quarter of 1986 groundwater monitoring data for our 
land treatment facility. These data include: 

1. Quarterly sampling for the land treatment facility. 

2. A tabulation of all of the lead analysis that has been done, since 
August of 1985, by both Environmental Science, Inc. (ESI) and the Total 
Petroleum laboratory. 

3. A tabulation of all of the chromium analysis that has been done since 
August of 1985 by both Environmental Science, Inc. (ESI) and the Total 
Petroleum laboratory. 

We previously reported that the Total Petroleum laboratory had experienced 
problems analyzing for both lead and chromium. ^As a result of those problems 
we began sending quarterly samples from the land treatment facility wells to 
ESI for lead and chromium analysis. In addition, a monthly sample of the 
background well (No. 18) is being sent to the ESI laboratory. Both the ESI 
laboratory and the Total Petroleum laboratory will be analyzing this water 
for lead and chromium. At the end of one year a new set of statistical data 
for the background well (No. 18) will be established for comparison purposes. 

If you have questions concerning this information please contact us. 

Sincerely, 

Benjamin E. White 

BEW/lf 
Att. 
cc: Stfnnett/McCoy 

RC/CF 993.08 
KECEiYED 

AUG OS 1986 
HAZARDOUS WASTE DiV. 
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TOTAL 
Total Petroleum, Inc. 

EXST SUPER] 

xc.-. •i.wiifiiaii'iiiifL: 

; *36-' -r 

SUPERIOR STREET TELEPHONE SIT 483-1161 MAILING ADDRESS: 
IIGAN MICHIGAN 4S802 

BENJAMIN E. WHITE, P. E. 
ENVIRONMENTAL ENOINBBR 

% 
Novem^r ̂ , 1986 

^" -i 
Heusardous Waste Division ^ 
Michigan Department of Natural Resources sK 
P.O. Box 30028 ^ 
Lansing, Michigan 48909 

Gentlemen: 

Enclosed is our third quarter of 1986 groundwater monitoring data for our 
land treatment facility.. These data include. 

1. Quarterly sampling for the land treatment facility. 

2. A tabulation of all the lead analysis that has been done since August of 
1985, by both Environmental Science, Inc. (ESI) and the Total Petroleum 
laboratory. We have decided based upon a comparison of the two 
laboratory's data, that until further notice the ESI laboratory will be 
conducting our groundwater lead analysis. 

3. A tabulation of all the chromium analysis data that has been done since 
August of 1985 by Environmental Science, Inc. (ESI) and by the Total 
Petroleum laboratory. After comparing the two laboratoi-y's data, we 
have decided that the Total Petroleiom Laboratory will be conducting our 
future chromiiim analysis. 

4. Tabulations of all of the lead and chromium analysis data that has been 
collected for the background well (MW18) since August of 1985. The mean 
plus two standard deviations values for these data are presented on 
these sheets. These are the lead and chromium comparison values that 
will be used in the future to determine if there has been a significant 
downstream increase over background values. 

5. A potentiometric contour map for the groundwater elevations measured on 
September 3, 1986. 

If you have any questions concerning this information please contact is. 

Sincerely, 

HAZ.'AASTE DIV 
ijamin E. White 

24 NOV &6 U 04 

BEW:djw 
enc. 
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November 7, 1986 

A CAAi' ^ 
C/y/S<jCASijA^ 

Hazau-dous Waste Division 
Michigan Department of Natural Resources 
P.O. Box 30028 
Lansing, Michigan 48909 

Gentlemen: , 

Enclosed is a copy of a request for determination that we sent to the United 
States Environmental Protection Agency on November 7, 1988. J 

If you have any questions concerning this submittal please contact us. 

Sincerely, 

^^njamin E. White 

BEWrdJw 
att. 

RECEIVED 

NOV 10 1986 
HAZAROOIIS WASTE D!V. 
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November 7, 1986 

Regional Administrator 
United States Environmental Protection Agency 
Region 5 
230 South Dearborn Street 
Chicago, Illinois 60804 

Gentlemen: 

Re: Facility No. MID 005358130 
NFDES Permit Ml 0001066 

This submittal is to apply for a determination of applicability, of paragraph 
(1) of Section 3005 (j) of the 1984 RCRA amendments, as it may or may not 
apply to our wastewater treatment ponds. 

Section 3005 (j)(i) requires that surface impoundments shall not receive, 
store or treat hazardous wastes after November 8, 1988 unless such surface 
impoundment is in compliance with section 3004 (0)(1)(A). That section of 
the regulations requires the installation of two or more liners and a 
leachate collection system between such liners. However, section (3) of 3005 
(j) indicates that paragraph (1) (the double lining requirement) shall not 
apply to any surface impoundment which contains treated wastewater during the 
secondary or subsequent phases of aggressive biological treatment subject to 
a permit issued under section 402 of the Clean Water Act and is in compliance 
with generally applicable groundwater monitoring requirements. 

Total Petroleum Inc. questions whether the above regulations apply to our 
waste mter treatment ponds and we are submitting evidence which demonstrates 
that those ponds do not treat hazardous wastes. We are also submitting 
information supporting our eligibility for an exemption from the double 
lining requirements because aggressive biological treatment and subsequeot 
phases of that treatment is being conducted in those ponds. In addition, the 
effluent from those ponds is subject to a permit issued under section 402 of 
the Clean Water Act and groundwater monitoring being conducted aroiuid then. 

^ECEIVED 

NOV 10 1986 
HAZARDOUS WASTE DIV. 
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HAZARDOUS WASTE Aha WOT BEING TREATED 

Exhibit 1 contains a letter froa the USEPA stating tbat the waste water 
streaa leaving our API separator and passing through the other waste water 
treatnent units is not subject to regulation, unless the other return flows 
are found to be hazardous wastes. The other return flo%«s specified in that 
letter are the return flow fron the land treatment unit and the return flow 
from the centrifuge. Also included with Exhibit 1 is a copy of a USEPA 
memo. It provides guidance on how the agency will apply the "mixture" and 
"derived fr(*" rules for refinery wastewaters. 

Exhibit 2 is a tabulation of the concentrations of Appendix VIII constituents 
found in samples of the water and oil that flows to our API separator. Two 
of the columns provide information on the concentrations of constituents in 
the influent to the separator. The water portion and the free oil portion of 
this influent vrere analyzed separately and are listed separately. The result 
of the analysis that has been done on the returned water from both the land 
treatment facility and the centrifuge are also given in this data. In every 
case the quality of the returned waters were similar in composition and not 
significantly higher in concentration that the API influent water. When the 
entire influent to the API separator is considered, which would include the 
free oil portion, it becomes obvious that the quality of the returned water 
is better than the quality of the API separator influent. 

Based upon the above analysis results we are submitting a revised part A 
application. A copy of that application is included as Exhibit 3 of this 
submittal. 

Exhibit 4 are tabulations of the analysis that we have done on the sludges in 
our waste water ponds and our analysis of the influent and effluent waters of 
the ponds. The sludge data include the analysis results of samples of 
sludges that have settled at the bottoa of the ponds and sludges that 
occasionally float on the surface. 

These data demonstrate that none of the sludges exhibit hazardous waste 
featvu-es. In addition the influent to and the effluent waters from these 
ponds do not exhibit hazardous waste features. Therefore, we believe that it 
would be illogical to conclude that these ponds are hazardous waste treatment 
facilities. 
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CERTIFICATIOW 

Exhibit 5 is a Certification letter from Walter W. Meinert P.E. stating that 
he has reviewed information concerning the impact that our wastewater ponds 
are having on the environment. He has concluded that the facility will 
comply with the requirements section 3005 (j)(3) of the 1384 RCRA amendments. 

PART OF AN AGGRESSIVE BIOLOGICAL TREATMENT SYSTEM 

Exhibit 6 shows a plan view of the waste water treatment system. Pond 2 of 
the seven pond, flow through system, is the major biological treatment basin 
and there are six fifteen-horsepower (90 H.P. total) floating aerators in 
this pond. The five ponds downstream of pond 2 each have subsurface aeration 
as shown in Exhibit 5. In addition, aeration has been installed in each of 
the No. 1 flow through ponds euid the No. 1 standby pond. 

The normal daily process flow rate through these ponds varies between 300,000 
gallons per day and 540,000 gallons per day. The volume of the No. 1 flow 
through pond is approximately 1,048,000 gallons, therefore, the retention 
time in this pond under normal conditions varies between 1.9 days and 3.5 
days. 

The standby ponds are used to allow testing and possible treatment of water 
(containing high levels of pollutants such as high BODs or NHa) which may 
upset the biological activity of the flow through system. After testing and 
any necessary preliminary treatment, of any water in the standby ponds, it is 
pumped at a controlled rate into the No. 1 pond of the flow through system. 
This pumping is done soon after any water enters the standby system so that a 
low volume is maintained in it and, therefore, sufficient standby volume will 
be available if it is needed. 

Exhibit 7 provides our monthly operating reports covering October 1985 
through September of 1986. These reports have been submitted to the Michigan 
Department of Natural Resources. These data show that the NPDES permit 
limits are being complied with; except in May of 1986 when a significant 
amount of algae grew in the ponds: followed by a rain storm which flushed 
that algae out the effluent. The combination of increased storm water €Uid 
algae resulted in a monthly average of total siispend^ solids (TSS) in the 
effluent that exceeded the allowable monthly average. 
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The following data siaaarizes the average pounds per day of total suspended 
solids (TSS) and Biological Oxygen Demand (BODs) in both the pond influent 
and effluent for the months of October 1985 through September 1986. 

Average Pounds Per Day 

TSS 
Influent Effluent 

BODs 
Influent Effluent 

October 1985 334 61 598 42 
November 1985 434 91 910 63 
December 1985 424 64 731 58 
January 1986 797 61 1,204 115 
February 1986 594 79 1,278 109 
March 1986 1,528 119 1,278 187 
April 1986 291 112 708 73 
May 1986» 189 263 1,166 103 
June 1986» 191 155 1,222 70 
July 1986* 121 174 971 68 
August 1986» 913 292 1,149 83 
September 1986* 974 262 940 116 

•Warn months when algae growth contributed to effluent TSS. 

These data provide an indication in the difference in magnitude between the 
pond influent and effluent TSS and BODs. However, under normal conditions 
there is in the range of 30 days retention time in the entire system, 
therefore, a direct comparison of the same months influent and effluent data 
is not possible. 

These data demonstrate that if there is no significant algae growth in the 
downstream ponds the waste water treatment pond system is achieving 
significant reductions in the Biological Oxygen Demand and total suspended 
solids (TSS). The water treatment process reductions in TSS during the 
warmer months are sometimes offset by algae growth. These algae, which are 
not related to the refinery process, increase the effluent TSS but they 
should not enter into an evaluation of the effectiveness of the wastewater 
system in reducing refinery generated TSS. 

Exhibit 8 is a copy of the current NPDES permit which establishes limits for 
the effluent from these ponds. Included with that permit is a copy of Public, 
Notice Fact Sheets that were issued by the Michigan Department of Natural 
Resources when they were proposing to issue the permit. The last paragraph 
of the second page of those sheets states that the effluent limitation 
contained in the proposed permit are based upon applicable guidance materials 
or engineering Judgement reflecting "best practicable control technology 
currently available", "best available technology economically achievable" or 
"best conventional pollutant control technology", and the State Water 
Resources Commission Act, as amended, and the Water Quality Steuidards 
promulgated theretinder, whichever is the most restrictive. 
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TOXIC POLLUTANTS 

As part of our NPDES persit requiraoents the pond effluent is being aonitored 
for phenol, hexavalent chroniua, total chroniun and benzene. These are the 
•ore toxic pollutants that the Michigan DNR has concluded were nore likely to 
be present in the influent and effluent of the ponds. 

The one year of nonitoring data included in Exhibit 7 demonstrates that the 
treatment system is achieving phenol levels that are in the range of 1/25 to 
1/50 of the permitted limit. 

There was only one day in the past year vfhen a detectable concentration of 
hexavalent chromium was measured in the pond effluent. On that day a 
concentration .006 mg/L was measured, whereas the detection limit is 
.005/mg/L. Also, no detectable levels of total chromium was measured in the 
pond effluent during that 12-month period. These data have demonstrated that 
the levels of hexavalent chromium and total chromium in the pond effluent are 
%^11 within the permitted limits. 

The NPDES permit requires that we monitor the pond effluent for benzene twice 
per month until April 1, 1988. At that time we must, begin monitoring for 
benzene once per week. The permit stipulates an effluent limit of .300 mg/L, 
however, if any analysis exceeds .050 mg/L we must begin analyzing for 
benzene on a weekly basis, plus investigate and report the possible cause of 
each excursion exceeding .050 mg/L. We must also report the steps that have 
been taken or are pleuined to reduce, eliminate or prevent a recurrence. 

The monitoring that has been done, since we began monitoring for benzene on a 
twice per month schedule has shown one detectable concentration in the 
effluent. On that occasion .048 mg/L of benzene was measured. All of the 
other samples have not exceeded the detection limit of .001 mg/L. 
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The Michigan DNR and the United States EnviroriBental Protection Agency have 
on several occasions conducted studies of the effluent fron the Total 
PetroleuB, Inc. wastewater ponds, 
studies are provided in Exhibit 9. 
those reports. 

The reports covering the siore recent 
The following results were taken froa 

June 2-3, 1980 - Michigan DNR 

Free Cyanide 
Total Cyanide 
Total Cadmium 
Total Chromium 
Total Copper 
Total Nickel 
Total Lead 
Total Zinc 
Total Cobalt 

•g/L 
<•005 
<•005 
<.02 
<•05 
<•02 
.07 
<.05 
<.05 
<.05 

PCB Aroclor 1242 
PCB Aroclor 1254 
PCB Aroclor 1260 

<.0001 
<.0001 
.00087 

Benzene 
Ethyl Dibrofflide 
Dichloropropane 

<.050 
<.010 
<.200 

Skinner Sherman Laboratories 
these analyses were done to follow up the 1980 DNR PCB results. 

3/23/81 PCB's calculated as Aroclor 1260 
6/10/81 PCB's calculated as Aroclor 1242 and 1260 
7/20/81 PCB's calculated as Aroclor 1242 and 1254 

mg/L 

<.0001 
<.00025 
<.0001 

March 7-8, 1983 Michigan DNR 

mg/L 

Total Cyanide 
Total Cadmium 
Total Chromium 
Total Copper 
Total Nickel 
Total Lead 
Total Zinc 

.005 

.0002 

.100 

.025 
<.050 
<.050 
<.050 

PCB scan <.0001 
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•g/L 
Total Cyanide .005 
Mercury <.1 
Total Bariua .0731 
Total Beryllium <.001 
Total Cadmium <.002 
Total Chromium .0134 
Hex. Chromium <.005 
Total Copper <.006 
Total Lead <.070 
Total Zinc <.050 
Total Arsenic <.019 
Total Antimony .0062 
PCB's 

Aroclor 1242 <.0014 
Aroclor 1248 <.0004 
Aroclor 1254 <.OOOl 
Aroclor 1260 <.0001 

October 1-2, 1985 Michigan DNR 

mg/L 

Total Cadmium <.020 
Total Chromium <.050 
Hexavalent Chromium <,005 
Total Copper , <.020 
Total Lead <.050 
Total Zinc .090 

PCB • s 
Aroclor 1242 <.0001 
Aroclor 1254 <.0001 
Aroclor 1260 <.0001 

Those data demonstrated that toxic pollutants are not being found in the 
effluent from the Total Petroleum, Inc. waste water treatment ponds. One 
unconfirmed detectable concentration of PCB's was measured, however, 
additional sampling has shoi^ no evidence of PCB's. 
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GROUWDWATER MOHITtf YIG C; 

Exhibit 10 provides several items regarding the groundMater moaitoring that 
is being conducted at the Total Petroleum, Inc. waste water treatment ponds. 

1. Potentiometric contour maps for the first two quarters of monitoring. 

2. Indicator Parameter Monitoring data for pH, cowhictivity, total organic 
carbon and total organic haledes. 

3. Monitoring data for each well for the drinking water parameters, 
groundwater quality parameters and groundwater contamination parameters. 

4. An anion/cation bal€uice tabulation sheet. Although, a full year's data 
is not yet available, the first two quarters of data indicate that the 
conductivity in Well No. 34 exceeds the backgrcKmd concentrations. The 
anion/cation balance calculations show that sodium chloride is primarily 
responsible for the higher than background conductivity concentrations 
and that the compounds responsible for the elevated conductivity levels 
have been accounted for. ' 

If you have any questions concerning this request and the information that is 
being submitted please contact us. 

^ncerely. 

in E. White 

BEW;djw 
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HYDROGEOLOGICAL AND WATER QUALITY EVALUATION 

The general area of land treatment area consists of glacial lake depos
its. These deposits consist of interbedded sandy to silty clays and 
sands. A thin shallow aquifer exists which was an important source of 
water to domestic wells prior to the development of the Alma municipal 
water supply system. This is the upper most aquifer beneath the facili
ty. It ranges from 5-15 feet in thickness. Beneath this sand are clayey 
lake sediments. This clay has been called a "leaky aquaclude." It 
ranges in thickness from 10 to 50+ feet. Below this unit is an outwash 
aquifer which consists of interbedded layers of permeable sediments with 
lenses of silty or clayey sands of relatively low permeability. This 
unit ranges in thickness from 50 to 75 feet. The uppermost aquifer 
appears to pinch out in spots. It does not appear that the westerly or . 
easterly extent of this aquifer has been adequately delineated. 

The facility is now in groundwater assessment due to statistically 
significant increases in specific conductance and TOG. Elevated levels 
of sodium and chloride account for the conductivity increase. The TOG 
increase has been more difficult to explain. Niimerous analyses have been 
run at different laboratories with the conclusion being that the majority 
of the constituents accountine for rho TOf; nrn n^p••hpn"''g acids with 
lesser amounts of thiophenic sulfones and aliphatic alchohols. These are 
oxidation products of naothenes and thiaphene which are constituents of 
weatheppd pprr"1f"iTn 

The company has reported that no hazardous constituents have been found 
in the site's groundwater. This conclusion is based on the lack of an 
increase in chromium and lead (major constituents for listing their waste 
- K049, K051 and K052). However, phenols have been shown to be present 
above background concentrations in MW-19, MW-21 and MW-30. 

The company has submitted plans for closure of the land treatment facili
ty, as well as corrective action to address the groundwater contamina
tion. The corrective action is proposed only for the land treatment 
facility and to capture water at the facility boundary. No specifics 
have been proposed to date. TOG and conductivity values continue to be 
elevated well downgradient of the boundary, however, and may or may not 
be due to activities at the hazardous waste management unit. Other 
potential sources include the refinery and tank farm. 

Split sampling by MDNR on May 22, 1986, showed the presence of 
1,2-Dichloroethane in MW-15. The presence or absence of this compound 
should be confirmed by the company. 

Additional work needed at the site include: determination of the degree 
of or lack of interconnection between the surficial aquifer and the lower 
outwash aquifer; further delination of the easterly and westerly extent 
of the upper-most aquifer; and further work to define whether the elevat
ed TOG and conductivity values found in the tank farm area are part of 
the pliime from the land treatment area or due to other sources. 
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as many of the organic constituents as possible. In addition to repeating 
some of the analyses conducted previously, the program included infrared 

spectrophotometric analysis, high performance liquid chromatographic 

(HPLC) analysis, and solvent extraction procedures designed to extract the 
more polar constituents. 

SUMMARY • 

Samples of water taken from a well at the Total Petroleum 

^ landfarming site were collected by Total Petroleum personnel and submitted 
'V to Battel le for analyses. The analyses included direct analysis of the 
' samples as well as solvent extraction and analysis of the extracts. Three 

different solvent extracts, a methylene chloride basic extract, a 
methylene chloride acidic extract, and an ethyl ether acidic extract, were 
analyzed. The analyses applied to the water, and the solvent extracts 
included the determination of total organic carbon, volatile acids, 

. purgeable components, solvent-extractable residue weights, gas 

' chromatographic profiles, HPLC profiles, and infrared spectra. 
The results obtained indicate that the majority.of the organic 

\ 
material present is a mixture of naphthenic acids in which there are 
several carboxyl groups on each molecule. Lesser amounts of thiophenic 
sulfones and aliphatic alcohols may also be present. 

EXPERIMENTAL STUDIES 

Wellwater samples were collected by Total Petroleum in two 

different types of sample containers. Forty-milliliter glass vials having 
a screw cap with a Teflon-lined silicone rubber insert were used for 
samples analyzed for purgeable components. The containers were filled 
completely full without any air bubbles and stored in an inverted 
position. Half-gallon wide-mouth glass bottles with Teflon-lined screw 
caps were used for the water required for all other samples. 
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- The containers were provided by Battelle and were heated in an 

* oven at 450°C to remove any potential contamination prior to being shipped 

I to Total Petroleum. The samples were packed in ice for shipment to 
Battelle and were stored in a refrigerator at 0-5°C until analyzed. 

The analyses involved direct analysis of the samples as well as 
solvent extraction and analysis of the extracts. The direct analyses 

'i included the determination of total organic carbon, volatile acids, 
' purgeable components, and reverse phase HPLC profile of UV-absorbing 
I components. The analyses of extracts included the determination of 

residue weight, gas chromatographic profile, infrared spectrum, and HPLC 

I profile of UV-absorbing components. 

' . Direct Analyses 

\ Total Organic Carbon ' •-; • 
\ The total organic carbon (TOO contents of a water sample taken 

from one of the half-gallon containers and a sample taken from one of the 
40-mL vials were determined using an O.I. Corp. Model 524C analyzer. The 

' . TOC contents found for the two samples were 58 and 44 ppm, respectively. 

• i 
} 
J. 

Volatile Acids 

The two water samples described above were analyzed by gas 
chromatography using a flame ionization detector and a 1 m x 4 mm I.D. 
glass column packed with 60-80 mesh Carbopack C coated with 0.3% Carbowax 
20 M and 0.1% phosphoric acid and maintained at 80°C. The sarrples were 
acidified with phosphoric acid, treated with sodium chloride to give a 20% 
solution, and purged with nitrogen for four minutes prior to the analysis 
to decrease interferences and increase the sensitivity of the method. The 
detection limit of the method for determining acetic acid and propionic 
acid is 5 ppm. Neither acid was detected in the two samples. 
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Purqeable Compounds 

V A water sample contained in a septum-capped glass vial was 

analyzed by EPA Methods 601 and 602. These methods involve a 

V . purge-trap-desorb procedure and gas chromatographic analysis. Method 601 

involves the use of a Hall electrolytic conductivity detector for the 

V determination of halocarbons and Method 602 involves the use of a 
p~ 

^ photoionization detector for the determination of aromatic hydrocarbons, 

f No halocarbons or aromatic hydrocarbons were detected in the sample at 
levels above 0.005 ppm. 

UV-Absorbing Compounds 

The water was analyzed by reverse phase high performance liquid 

chromatography (HPLC) oy injecting a 10 ul sample onto a 250 x 4.6 mm 
i 
'• duPont Zorbax-OUS column and using gradient elut'ion with an initial mobile 

I phase of 50:50 acetonitrile: 0.1% H^PO^ in water changing to 100% 
acetonitrile over a 20-minute period. The flow rate was 1 mL/min and the 

column temperature was 21^C. The detector used was an ultraviolet 
detector set at 254 nm. The HPLC chromatogram obtained is shown in 

• Figure 1. Most of the UV-absorbing material eluted within 5 minutes 
indicating that the material is quite polar, Hydrocarbon components would 
not elute.until after TO to 15 minutes. 

Solvent Extraction 

Four different solvent extraction procedures were applied to the 

sample. A methylene chloride acidic extract was obtained by adjusting the 

pH of a one-liter sample to pH 2 by the addition of 18_N H^SQ^, . 
extracting with three 60-mL portions of methylene chloride, and 
concentrating the combined extracts to 1 mL using a Kuderna-Danish 
apparatus. A methylene chloride basic extract was obtained similarly 
except that the pH was adjusted to pH 12 by the addition of ION sodium 

hydroxide. An ethyl ether acidic extract was obtained by the same 
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K procedure used for obtaining the methylene chloride acidic extract except 

that the sample was salted by dissolving 300g of sodium chloride in a 

V; one-liter sample and ethyl ether was used as the extraction solvent. A 
i., ' 

dehydration-ethyl ether extract was obtained by adjusting the pH of a 
I 100-mL sample to pH 10, concentrating to 5 mL at reduced pressure in a 

rotating evaporator, acidifying to pH 5, mixing with ethyl ether and 

anydrous magnesium sulfate, and concentrating the ether extract to 1 mL. 
.k 

I' Analysis of Solvent Extracts 

; 
Jf. 

Residue Weight Determinations 

The amount of semivolatile or nonvolatile material present in 

each extract was determined by placing 0.1 ml of the extract in a small 
aluminum foil dish, evaporating the solvent under controlled conditions, 

and weighing the residue on a microbalance. The residue weight data 

obtained are presented in Table 1. The low residue weight obtained for 
the dehydration-ethyl ether extract relative to that obtained for the 
ethyl ether acidic extract indicated that major amounts of material were 
lost during the processing, probably during the aqueous concentration 
step. A much higher recovery could probably be obtained by eliminating 
this step. However, since the residue weight of the ethyl ether acidic 

extract accounted for the majority of the total organic carbon content of 
the sample, no additional effort was made to improve the recovery of the 

dehydration-ethyl ether extraction process or to characterize the 
dehydration-ethyl ether extract. 

Gas Chromatographic Analysis 

Each of the concentrated extracts obtained was analyzed by gas 
chromatography using a 50 m x 0.25 nrn I.D. DB-5 fused silica capillary 
column, a column oven temperature programmed from 80 to 300°C at 
8°C/minute, and a flame ionization detector. Representative gas 
chromatograms obtained are given in Figures 2-5. 
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TABLE 1. RESIDUE WEIGHT DATA 

Type of Extract 
Residue Weight, 

mq per liter of water 

Methylene chloride acidic 17 
Blank methylene chloride acidic <0.2 

Methylene chloride basic, rep. 1 0.6 
Methylene chloride basic, rep. 2 2.5 
Ethyl ether acidic, rep. 1 31 
Ethyl ether acidic, rep. 2 50 
Ethyl ether acidic, rep. 3 .39 
Ethyl ether acidic, rep. 4 36 

Blank ethyl ether acidic 0.3 
Dehydration-ethyl ether 
za. , g, —. r .— 

2.5 



••-.k 

The gas chronatogram in Figure 2 shows the profile of neutral 
~ K and basic compounds present in the methylene chloride basic extract. A 

-- comparison of Figure 2 with Figure 3 shows that the components present in 

• the methylene chloride basic extract are also present in the acidic 
* I extract, indicating that these components are neutral rather than basic. 
' The comparison also shows that the methylene chloride acidic extract 
• ? contains a broad envelope of unresolved components that are not present in 

the basic extract, indicating that these unresolved components are acidic 

rather than neutral. The broad envelope, of components is indicative of 

naphthenic acids. Figure 4 shows that the larger amount of material 

' r obtained in ethyl ether acidic extract represents a greater recovery of 

•" the same unresolved acidic components that, were obtained in the methylene 

•; chloride acidic extract. 

The chromatograms from all three extracts indicate the presence 
of a major component having a retention time of about 10.7 minutes. It is 
very likely that this component is some artifact introduced during 

"J sampling and processing instead of being a component of the landfarming 
- leachate. However, as indicated by Figure 5, the chromatogram obtained 

from a methylene chloride acidic extraction process blank, the component 
was not introduced during the extraction process. It may be possible to 

i. identify the component by combined gas chromatography-mass spectrometry 
and thereby gain some insight concerning" the source of the component. 

Infrared Analysis •> 
Each of the concentrated extracts was analyzed by infrared 

r spectrophotometry using a Perkin Elmer Model .521 infrared 

spectrophotometer. The sample was introduced by placing several drops of 

the extract onto a KBr plate, allowing the solvent to evaporate, placing a 
second KBr plate on top of the residue, and placing the KBr plates in the 

light path of the spectrophotometer. The infrared absorbance was scanned 
from 3800 to 600 cm"\ 

The infrared spectrum obtained for the methylene chloride acidic 
extract is shown in Figure 6. The strong carbonyl absorption at 1700 
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cni~\ along with a broad absorption at 3500-2500 cm~^ resulting 

from the -OH of the carboxyl group and hydrogen bonding of acid dimers, 

T and strong absorption at 1300-1200 cm~| resulting from the 

carbon-oxygen bond stretching vibration, indicate that the components are 

primarily carboxylic acids. There is no indication of any significant 
amount of aromatic components. The ratio of the carbonyl absorption at 

)' 1700 cm~^ and the methylene absorption at 2940 cm"^ indicates that 

there is one carboxyl group for every 6 to 8 methylene groups. This 

combination is indicative of naphthenic acids' having at least two carboxyl 

groups per molecule. The infrared spectrum of the ethyl ether acidic 
r extract, shown in Figure 7, is essentially identical to that of the 

methylene chloride acidic extract. 
' The infrared spectrum of the methylene chloride basic extract is 

quite different from that of the acidic'extract. The spectrum is shown in 
Figure 8. The pair of absorption bands at .1100 cm"^ and 1280 cm"^ 
indicates a sulfone structure. There is also some unsaturation present as 

f indicated by the absorption at 3050 cm"^ and 1640 cm~\ The 
I 

• ^ 
.V 

unsaturation and sulfone structur.e indicate the presence of thiophenic 
sulfones derived from the sulfur-containing components of petroleum. The 
absorption at 2960 cm~\ 3480 cnf^ 1450 cm"\ and 1370 

V " cm"^ are indicative of aliphatic carbon-hydrogen bonds, hydroxyl 
1. ' , 

groups, methylene groups, and methyl groups, respectively. These spectral 
I features indicate the presence of aliphatic alcohols. 
t 

I HPLC Analysis 

f ' Each extract was analyzed by HPLC analysis using the same 
jt: 

conditions that were used for the direct analysis of the water:- The 

acidic extracts gave only early eluting components, as were found, in the 
direct analysis of the water, indicating that the components are highly 
polar. An HPLC chrometogram obtained from the ethyl ether acidic extract 
is given in Figure 9. The basic extract did not contain any significant 
amount of UV-absorbinc material. 
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CONCLUSIONS 

The results obtained indicate that the majority of the organic 
material present in the well water sample is a mixture of naphthenic acids 

in which there are several carboxyl groups on each molecule. This 
conclusion is based on the following information: (1) the residue weight 
data show that the majority of the organic material present can be 

extracted from the water by solvent only if the sample is acidified to 
decrease the water solubility of acids, salted to decrease the water 
solubility of polar compounds, and extracted with an oxygenated solvent, 

ethyl ether, to promote the extractability of polar oxygenated components; 
(2) the gas chromatograms show that a broad unresolved envelope of 
compounds similar to that obtained from petroleum naphthenic compounds is 
obtained under acidic conditions but not.under basic conditions and is 

obtained at a higfier level when the sample is salted and extracted with an 
oxygenated solvent; (2) the infrared spectra of the acidic extracts 
indicate an overwhelming predominance of saturated carboxylic acids in 
which there is one carboxyl group for every 6 to 8 methylene groups; and ' 
(4) the HPLC profile of the unextracted water, as well as that of the 
acidic extract, indicates the predominance of early eluting and, 
therefore, highly polar components, such as dicarboxylic acids. 

There also appear to be minor amounts of'thiophenic sulfones and 
aliphatic alcohols present. This conclusion is based on (1) the infrared 
spectrum of the basic extract and (2) the gas chromatograms which show 
that all of the components detected in the basic extract are neutral 
components. , 

Naphthenic acids and thiophenic sulfones are oxidation products 
of naphthenes and thiophenes, respectively. Naphthenes and thiophenes are 

much less susceptible to microbiological degradation than are the 
paraffinic hydrocarbons and alkylaromatic hydrocarbons that are, major 
constituents of fresh petroleum. Consequently, naphthenes and thiophenes 
become jTicjor constituents of weathered petroleum. These compounds would 
not be expected to,; leach into the groundwcter because they are. hichly 
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water insoluble. However, as these compounds are slowly degraded to more 
water-soluble products, such as naphthenic acids and thiophenic sulfones, 
the products would be expected to slowly leach into the groundwater. 
Therefore, the tentative identification of the major organic constituents 

t 

of the wellwater sample as naphthenic acids and thiophenic sulfones is a 
reasonable conclusion. 

Further studies, including a literature search, mass 
- spectrometric studies, and the study of model compounds, could help 
^ confirm this conclusion. 
1 • 
T-

ii-

I 
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MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

Hazardous Waste Division 

Geotechnical Subunit 

Groundwater Sampling Data Sheet 

FACILITY; ToT/iU TeTROLt-U/^ LOCATION: 

TYPE OF FACILITY: OiU HeFiNEfir , JLAN Q TfiE/\7/^£.NT 

WELL INFORMATION 

Name/Number: At rt/ t S Cap Locked: Yes No X 
Depth: Z.4- Casing Materials: £aL.VAHI-z 
Diameter:' STrreeh^irrt Size: 
Casing Height Above Ground: t ' Screen Length: ' 
Top of casing Elevation; ^>4^.01 Screen Material: ikiZSSc/ 

SAMPLING INFORMATION 

Static Water Level-^(top of casing to water level) 
initial 1.93 @ 
final @ 
measured by TAkPi/< Pi/?ni.)Air 
method JiA/P MPTrr/^ 

Water Quality Observations 
initial conductance: j&SO Stabilized Conductance: 
water temperature: pH; 
visual observations: £A S 

Sampling method: pfTC-HCR, PoP Pvd 3^ t L.£ i2. 

Volume removed before collecting samples: 6 €/}LJ-Gf9S 

Samples collected on 5^' ^3 - 8 L (date) at ID ' (time) 

Samples collected by /./Z ^/gowA/g , MIK.£ TPK-PCS 

NOTES: 



MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

Hazardous Waste Division 

Geotechnical Subunit 

Groundwater Sampling Data Sheet 

FACILITY; To TA L '?£TRoi.5 J/M LOCATION; 

TYPE OF FACILITY: OH. R P P tmV . LA/\/D Tf^teA-rME/UT 

WELL INFORMATION 

Name/Number: ^ IQ Cap Locked: Yes No X 
Depth: Z3.7 Casing Materials: &ALyAk!t2.Er> 
Diameter: ^ " Screen "Slot Size: '"'H' 10 " Slii i~ 
Casing Height Above Ground: 7*3 Screen Length: ' 
Top of casing Elevation: ^ Screen Material: fr4t\ir\ \t"^c S4<r<^l 

SAMPLING INFORMATION 

Static Water Level-(top of casing to water level) 
initial 
final @ 
measured by T/^KA-s) 
method ^A//g 

Water Quality Observations 
initial conductance: Stabilized Conductance 
water temperature: pH: 
visual observations: r/fur rlfan ..ui Aer-

Sampling method: PirCHEl? P 

Volume removed before collecting samples: > 10 ja/lons 

Samples collected on S"- 6Q (date) at /n OO a /m. (time) 

Samples collected by LjZ- SR.O^hi£ . AM Ke KACS 

NOTES; 



MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

Hazardous Waste Division 

Geotechnlcal Subunlt 

Groundwater Sampling- Data Sheet 

FACILITY; U LOCATION; 

TYPE OF FACILITY: Q/ji. >?£•/=>Ay'<?/?</ • LA^JO 7>/r/f 

WELL INFORMATION 

Name/Number: Allt/ ^ Cap Locked: Yes . No X 
Depth: | ̂ Casing Materials: 
Diameter: ^ Srrreen Slrrf E±ae-; ^ 
Casing Height Above Ground: ?* Screen Length: 3 ' . 
Top of casing Elevation: 1 *-/*•/,17 Screen Material: 

SAMPLING INFORMATION 

Static Water Level-^Ctop of casing to water level) 
Initial C-3( @ • ________________ 
final @ 
measured by A. B^OVUAJE 
method nrJi? 

Water Quality Observations 
Initial conductance: 3.100 Stabilized Conductance: 
water temperature: pH: 
visual observations: 5n- Tf 

Sampling method: "PilCHFR 1* O Mp 

Volume removed before collecting samples: 1 C/fLLoMS, 

Samples collected on 5^- 2.^- (date) at 12 • 9rj (time) 

Samples collected by ^ X. B>?ouJ^€ 

NOTES: 



MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

Hazardous Waste Division 

Geptechnlcal Subunlt 

Groundwater Sampling- Data Sheet 

FACILITY ToTfiL. 'FerfiOLeufA LOCATION; AI-MA 

TYPE OF FACILITY; On- >?£r//>/c>gy , LAND TfiSATMcfyiT 

WELL INFORMATION 

Name/Number: AAW iLO Cap Locked: Yes . No X 
Depth: Casing Materials: VANIZEP 
Diameter: fl- Screen "^rrt 
Casing Height Above Ground: ^Screen Length: 3' 
Top of casing Elevation: is Screen Material: ̂ 4ti<v> } 

SAMPLING INFORMATION 

Static Water Level-Ctop of casing to water level) 
Initial I'll (§ • 
final @ 
measured by K/tnyA/AiE 
method DM ff Mer/rP 

Water Quality Observations 
Initial conductance: / 7/^0 Stabilized Conductance 
water temperature: pH: 
visual observations: A F/T faAtmy 

Sampling method: PtrCNeP PuM P 

Volume removed before collecting samples: ^llcn<! 

Samples collected on S'-Si^ - 9 6 (date) at (time) 

Samples collected by 

NOTES: 



MICHIGAN DEPARTMEOT OF NATURAL RESOURCES 

Hazardous Waste Division 

Geotechnical Subunit 

Groundwater Sampling Data Sheet 

FACILITY; TOU^L ? ̂ Tfl6 L Ei) LOCATION: 

TYPE OF FACILITY: Qi L Ft , LAhiO T^e/iTM£Nr 

WELL INFORMATION 

Name/Number: W ?^l Cap Locked: Yes . No X 
Depth: Z4-. I Casing Materials: /S/)I.\/AAII2.£I> 
Diameter: . Screen^lnt Stre-. 
Casing Height Above Ground: / ^ ^7^^ Screen Length: "3' 
Top of casing Elevation: Screen Material: ,Vi / 

SAMPLING INFORMATION 

Static Water Level-^Ctop of casing to water level) 
initial TV 2 @ ' . 
final (§ 
measured by 
method /^STF/? 

Water Quality Observations 
initial conductance: / ff^O Stabilized Conductance: 
water temperature: pH: 
visual observations: r / g/ / g //^ V V' ^ 

Sampling method: B/} IL£/? 

Volume removed before collecting samples: ^ CB/9lLEh AS" — S-S 

Samples collected on 5 " ' 86 • (date) at /3 • 5"0 (time) 

Samples collected by A/. T/fHACS . /-• dfiQutNE 

NOTES: 



MICHIGAN DEPARTMENT OF NATURAL RESOURCES 

Hazardous Waste Division 

Geotechnlcal Subunlt 

Groundwater Sampling- Data Sheet 

FACILITY; 7Vr/g/?/L £U M LOCATION; 

TYPE OF FACILITY: Oji. /?£. IAAJ O ! fiPAT/VIP^r 

WELL INFORMATION 

Name/Number: /M -30 Cap Locked: Yes X . No/^ 
Depth: 25 Casing Materials: FVC. 
DiameterV -^Screen Sim, •" #' 
Casing Height Above Ground: 2 Screen Length: jO ' 
Top of casing Elevation: "7*^7,63 Screen Material: Pla£>4tr. 

SAMPLING INFORMATION 

Static Water LeveL^Ctop of casing to water level) 
Initial (5 • 
final ^@ 
measured by Z- BRoWtoi 
method S M-Sre/Z. 

Water Quality Observations 
Initial conductance: 2*^0(1 Stabilized Conductance: 
water temperature: pH: 
visual observations: ni-Ounf^ Po/tfny' 

Sampling method: T>ITCHPR PptvlP 

Volume removed before collecting samples: C 

Samples collected on S- 2 2- ff(Q (date) at I 3^1^ (time) 

Samples collected by T/9ufiC^ ^ J-. SRoiu/JE 

NOTES: 
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A wnidy fitacos Lliat the f.roandwatuc £3ow lo tovjord 
a nearby creek; however, there are no water supply walla in 
that direction. Three of four r.onitoring wells at the site 
sampled in 1976 showed contamination of cyanide, nickel, 
zinc, and phenols. No further study has been done. 

•ii * * ie ******* i! *•!:****** f-- ******** * 

Total-Leonard Refining 
Box 321 

In 1949, a municipal water supply wall at Alma developed 
a taste and odor problem and was temporarily removed from 
service.- Furtlier investigation revealed a concentration of 
phenols in the vicinity of a waste-detention pit at the 
Total-Leonard refinery. Municipal wells at- Alma' derive v/ater 
from deposits of buried outwash. The waste pit, however, 
discharged liquids to a surficial aquifer consisting of about 
30 feet of sand and gravel. The tv;o aquifers are separated 
by an aquiclude composed of material ranging from clay to 
fine clayey sand. 

An aquifer test conducte4 in the area by the: Michigan 
Geological Survey showed hydraulic connection between the two 
aquifers in the vicinity of the contaminated area. Both the 
surficial sand and the buried outwa.sh aquifers V7erc contamiuntod 
for a distance of about 3,000 feet from ll:e point of seepage 
and v;ell 5 had to he abandoned. This created a serious 
situation at Alma for many years due to the difficulty in 
obtaining an adequate supply of groundwater. 

***************************•**:* 

Velsicol Chemical Company 
500 N. Bankson 
St. Louis, Michigan 48880 

Velsicol Chemical Company, formerly Michigan Chemical 
Company, produced a myriad of chemicals utilizing natural 
brines. Three of the more noted chemicals manufactured were 
PBB (polyhrominated hiphenyl) , DDT (diphenyl trlchloroetnane), 
nnd TRIS (2-3 dihromopropyl phosphate). These products have 
been removed from the market because of their adverse effcct.s 
on huimnn and animal health. 

The company agreed to cease all 'operiitions at the St. 
Louis plant in September, 1978, and it has been closed ever 
'nee. There has been fi sy.stemat Ic removal of wastcf;, products, 

^ raw iiiaterlnls under DNK supervision, and presently only a 

VT - I Q , --
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NAME OF OWNER OH OFLMATOM AOOKtS-J OH OWNLM < UR UI'l.RAI Ot\ 

Total Leonard Refineries., Inc. E. Superior Street -

• Alma, Michigan 48801 
JAME OF DRILLING CONTRACTOR ADDRESS OF DRILLING CONTRACTOR 

North American Drilling Co, lion- N . Mission 
Mt. Pleasant, Michigan 48858 

/ELL NAME . WELL NUMBER PERMIT NUMBER 

Dundee Disposal 2 1 107-744-829 
UCATION SECTION TWP. RANGE 

NE SW SE 35 12N 3E 
UWNSMIP COUNTY 

Pino RIVCT 1 1 Gr.i liut 
south 177^^ Ft frnm cast , ior.iioM 
N nr r. T" .. w "• •!•••• ior.iioM 

M\i t itrtii 1 irjii < itMMl:NL:F.u LIAIE UniLLINU CUMPLIilEU UAIE WELL COMrLHTCD TYPE OF WELL 

8/211/711 0/0/71| 0/1 r>/7M Dlsposiil Well 
UlirulAllUN COMPLtl tP IN TOTAL DEPTH ELEVATION KB , RB RT RF GN 

Dundee 36?? drillor 755.2 
iOIAMY lOOLS CABLE TOOLS 

From 0 P®®t t° 3622 Feet From Feet to Feet 

WELL CASING RECORD 

TUBING AND CASING DATA CEMENTING DATA PF.RFORATIONS OR OPEN HOLE 

SIZE LB./FT. GRADE DEPTH SACKS TYPE STAGING DEPTH(S) NO. HOLES FROM TO 

20" 60 MR 65' Drove open hole 3325.92' 3622' 
3 3/8" 48 H-40 510' 450 JA.. 
5/8" 36 K-55 1530.6: 600 leg Pos 957.51' 
7" 23 K-55 J325.92 600 A 2850.32' 
i|%" 10.5 K-55 1272.19 aiPacker 59' he .ow packers base tubing at 3331.19' 

WATER ZONES 
FORMATION FROM TO 

(Freih) 

P .1 

WIRE LINE LOGS RUN 
AMOUNT SERVICE COMPANY 

Schlumberfrer 
TYPE LOG INTERVAL LOGGED COPY TO 

SURVEY 

GR-N 0 - 3617 X 
Lial-hat 2700 - 3601 X 

8ond 0 - 3305 X 

FRACTURE OR ACID TREATMENT 
FROM TO 

SOLUTION MINING 
DATE QUANTITY NAME AND NUMBER OF INJECTION AND TARGET WELL - DISTANCE AHARF 

_9Zi3Zm 33na_ I in.nnn gn? 
PR"', 

IGNATUP' 

Earl C. Majes 

Thei^ormation in and attached to this report is complete and correct. 

TITLE 

Consulting Geologist 

DATE 

October 10,7M-

^ —..o. c.Tt:.coia>j^TiQjg_BACQRD- q;^ REVERSE SIDE 



See page No. 2 —p><J-

Bleeder open 
to Atmosphere 

500' -

1000 I _ 

GLACIAL DRIFT 
Sand, Gravel &C1ay 

^3' . 

SAGINAW FORMATION 
Shale S Sand 

726' 

800' PARMA-BAYPORT FORMATION 

MICHIGAN SERIES 
Dolomite, Gypsum, 
Shale 6 Sand 

1025' 

1100' Whi te Sand 

Mkh' 

I 

4J 

MARSHALL FORMATION .• l S.2i| 
Redrock, sand S shale 'OZEI 

Annular space between the 
3" and 7" is full of water and 
open at the top so that any 
leakage in the 3" tubing will 
be indicated by water flow -
from the bleeder in the hindlitef head. 

; 7^x 3-1/2", 2 in 1 
Hj^^ i ter Head 

101' Casing set at '^52' 
Cemented to surface 
ins ide and. outs i de. 

7" Casing set at 1025' 
Cemented to surface 
outside only. 

3-1/2" O.D., 9.2/', H-to 
smis. non-upset tubing. 
10 round threads. 
Set at ,1025' 

3-1/2" O.D, 8V thread x 7" 
Spang Hook Wall Packer 
with 16" rubber. 



Ci'jiir/itJ/i/; IVogram 

Pipe Size Staging Depth 
Cement 

Anoiint 'jype Additives 
10" 265 sacks Hi! 3 saclcs Dow Flake 
7" 1025' 225 sacks Unknown Unknown • / 

(c) Injection String or Tubing 

Size 3 1/2" O.D.. 9-2 #/Ft. . Grade H-I40 ̂ Is Packer Depth IO23' 

(d) Type, of Logs Run T,og nt. Lnchod;^ 

(e) Coring Program 

(f) Completion Data 

' 1. Perforations or Open Hole Interval 1023 to I2kk 

2.• Stimulation 

a. Acid Wo 

b. Frac Wo 

6. INJECTION DATA: 

A. Fluid Characteristics: 

(1) Chemical (l) Spent sulfldic I'y'fj caustic scrub 3.000 gal/vk. Sattirated vith HgS ar. 

lor.n thnn/^orrrantc aclclG pit sp. gr. 1.15 (2) Spent phenolic caustic scrub 
gal/wk 1% organic acid oils pH 13 sp. gr. I.I5 (3) Foul steam condensate 7,000 ga 
vk. contains ammonium chloride and is saturated vith HpS sp. gr. 1.0, T>H 8-3 

Avg. pH 

(2) Physical 

Avg. S.G. 

Avg. Viscosity cp 

(B) Buffer Water Volume 200.000 gallon 

(C) Initial Inj. Rate Avte. 17 

Tubing Pressure 

_G/M, Date June 12. X9 July 1. 1957 

ps i J', 

Casing Pressure Atmosnheric OS 
.2 -i.-



ODMPANY: TOTAL Leonard. Twn. 
June ^15:^ Date 

IVELL NAME § NUMBER: 

h SW h SE Section 'ss ^ / 3/% 
Gratiot 

GEOLOGICAL DATA: 
JXXJNIY a_ crry 

(a) Receiving Fonnation(s) 

(b) Interval of ReceM^ Aquifer ipe^ 

(c) Effective Thickness 219 

(d) Effective Porositi/- Not determine'' 

to 12Uh 

7L0' 

4. 

(e) Effective Permeability Mot determi ned 

(f) Well Elevation (Above S.L.) _ 

RESERVOIR FLUID DATA: 

(a) Reservoir Pressure: 

Original Atmospheric 

Present Approx. 200 

JJSlg 

_psig after 16 days shut in 

(b) Reservoir Fluid Chemical Analysis 

Marshall Brine analysis by Michigan mical in -1955 

Na 6.1^ Mg l.l6q^ " 2^5 nnm 

Ca It.7^ gl 21.Oil, 

S.G.: 1.2U (5) RS'C 

V-
X'-tar/ 

(a) Casiig Program 
Pipe Size #/F"^ 

• K. 

f 

feet' 

* 

•| 



Ihi' « ((/iijMMy •.IMMIM .111.1 ly/i; l.lic oily W..I;.;LL'1. .iL LouiiLy Uralii ]l'j2y Unci the ground 
water near the 20 acre site for volatile aromatic hydrocarbons sooner. Total 
has been spreading oil contaminated dirt on the 20 acre site all during the 
summer of 1981. Of the two large piles of oil contaminated soil that has been 
sitting on the site for the last 10 years, only TOO cubic yards are left. 
On staff visit 7/21/81, learned that oily sludge breaks down in about one week 
after application and turning under. 

Item 5d of memo - Total Petroleum has already conducted a hydrogeology study. 
It was done by Williams and Works, The results of the study were published 
October 26, 1979. A copy of the results is on file with district staff. Aerial 
views of the soil farm areas is also available from the district. 

Regarding item 6 on water treatment additives - During staff visit to company 
6/4/81, Mr. Bernie Shaver indicated company was seriously considering changing 
their water additives. Bring this up for discussion during August 19, ,1981 
meeting. 

In the May 11, 1981 memo to Karl Zollner from John Suppnick of Comprehensive 
Studies, the recommendations for effluent limits for Total Petroleum are based 
on .51 MGD - does this or should it include storm water figures? Also, are the 
CBOD-5 limits and Nas NHg limits that Comp Studies suggests average or maximum 
figures? 

During a conversation with Pat Lincoln during last site visit, he mentioned 
that he had looked at Federal Regulations 40 CFR-419.13, section 30. He 
interprets the last sentence to mean that the company would be allowed better 
loading rates for storm water runoffy" He would like to discuss this at the 
August 19 meeting. 

GT/jg 
attach. 
cc: WQD file 

/^P/" CtJQ f/e^/. c • 



ll\l I LLKOt riciu COMMllfvilCA I 

TO; 

FROM: . 

SUBJECT: 

R EC ElV ED 
; AUG 1 I 1981 

Water Quality-E ic TS 

Gloria Taylor, Thomas Newell, District II, Water Quality Division, 

August 7, 1981 

Chang Bek, Engineering and Technical Services, 
Water Quality Division 

Total Petroleum, Alma - Permit #MI0001066 

District staff offers the following comments on points raised by Karl Zollner 
in regard to this permit and the requirements asked for by the Office of Toxic 
Materials Control. 

District staff agrees with point #2 - i.e., the proposal to make this an interim 
permit with an expiration date of June 30, 1984. With this extended permit, 
company will be able to submit needed information requested in the memo from ^ / 
Comprehensive Studies (5/11/81) and the memo from Office of Toxic Materials 
Control (5/26/81). 

District staff agrees with point #3 - i.e., establishing a schedule of com
pliance in the interim permit for Total Petroleum to submit a complete conso
lidated permit application. Suggest we discuss this with company on August 19 

h/c meeting - how long will it take to get sampling results back from laboratory? 

Concerning point #5 - the company feels that they have found the probable 
source of the PCB found during survey (see enclosed memo to Scott Ross from 
Gloria Taylor - June 8, 1981). Company raises an interesting point on page 2. 
Should DNR collect further water samples or wait for results gathered by Total? 

Staff talked to Jil Ann Gahsman (OTMC) regarding her office's request for Total 
to monitor outfall 001 weekly for a period of two months for volatile aromatic 
hydrocarbons including benzene and toluene. Their request was based on general 
knowledge of petroleum industry plus the amount of benzene and toluene found 
by the survey to be going down the deep disposal well. Company will probably 
point out that the June 2, 3, 1980 survey by Point Source found less than 
50 ug/1 benzene and no toluene at all in outfall 001. 

Concerning 5c - i.e., the analysis of biological sludge for volatile aromatic 
hydrocarbons. Company officials have pointed out that they have in the past 
spread the biological sludge only once. They do not see the need for spreading 
the biological sludge for several more years. Staff suggests insertion of a 
phrase stating analysis to be done and submitted to OTMC 3-6 months before 
actual spreading of the biological sludge. This will give an up-to-date 
analysis of sludge to be spread and not what the sludge was in 1981 or 1982, 

if) 



H';, hriofWiu MC"H) 
Total I'otroleum Incorporaled 

East Superior Street yf 
Alma, Michigan 

I. Existing NPDES Permit No; MI0001066 

II. Date of Expiration of Existing Permit: July 31, 1979 

III. Date of Reapplication; December 13, 1978 

IV. Description of Enterprise: 

Total Petroleum, Incorporated, formerly known as Total Leonard, is located in 

Gratiot County, on East Superior Street, Alma, Michigan. This company employs'300 

people at this location. The plant operates 24-hours a day, 7 days a week, 52 

v/eeks per year. The main product of the plant is gasoline. Fuel oil,-jet fuel, and 

v^esidual fuels are also produced. This company now purchases Michigan sweet crude 

as their stock supply. Three years ago. Total used Canadian and Wyoming sour crude. 

When the company discontinued using sour crude, they had to abandon their asphalt 

production. 

Normally, this facility uses 42,000 barrels of crude oil stock per day. 

Parameters in this permit are based on the number of 1,000 barrels of crude oil 

processed per day (Federal regulations). 

This facility is considered to be in the cracking subcategory of the Petro

leum Refining Point Source Category Effluent Limitations Guidelines issued by 

the Environmental Protection Agency in the Federal Register 40 CFR, Part 149. 

This industry is classified as a major industry. 

V. Plant Processes and Waste Streams 

Most of the crude oil is transported to the plant by pipeline and the 

remainder by truck. The crude oil goes through disalters before being pumped to. 

the profractioner and the main column crude unit. This supplies the stock charge 



for the catalytic cracker, hydrofiners, rheniformers, bender treater, and alkylation 

unit. This results In such petroleum products as propane, regular gasoline, no 

lead gasoline, jet fuel, flash solvent, mineral seal, kerosene, number one fuel 

oil and number two fuel oil. A new Dimersol unit blends propylene and butane to 

make high octane gasoline. There are over 100 storage tanks located fn diked 

areas on this property. This company also maintains its own laboratory on the 

premises. 

VI. Water Supply) 

Sanitary . 

The plant's domestic water is supplied by the City of Alma and is discharged 

to the city sanitary sewer system. More domestic water is used during the summer 

than in the winter, mainly due to the greater number of showers taken by the 

workers during the summer. From December to the end of May, the average amount of 

water used is 5,840 gallons per day. From June to the end of September, the average 

amount of water used is 13,423 gallons per day. For October and November, the 

average amount of water used and discharged to the sanitary sewer is 8,533 gallons 

per day. These figures were obtained from Monthly Operating Reports for 1978 and 

1979. 

Cooling and Condensing Water 

Figures used were based on Monthly Operating Reports, a 1977 flow chart, and 

a 1980 wastewater audit conducted by the company during the summer. The flow chart 

and 1980 wastewater audit can be found in the appendix of this permit. 

The cooling and condensing water is obtained from the City of Alma and from 3 

private wells located on company property. There isn't much of a seasonal variation 

in this water use. The company uses an average of 385,000 gallons per day from 



the city and an average of 312,000 gallons per day from their private wells for 

cooling and condensing water. Of this 697,000 gallons per day, 50 gallons per 

minute or 72,000 gallons per day is non-segregated once through cooling water. 

The rest of the cooling water is recycled through the cooling towers. The 

water that goes through each tower comes from specific unit areas. For example, 

the v/ater that goes through the west cooling tower comes from the hydrofiner 

and the #2 Crude unit. 

All pumps and compressors are cooled with cooling tower water that is recycled 

back to the cooling towers. 

The towers are of various sizes, but have a combined capacity of 350,000 

gallons. The temperature drop for each tower is different, but the company uses an 

average A T of 17.5°. The recirculation rate is 21,000 - 22,000 gallons per 

minute through these three towers. Slowdown from the tfirec cooling towers averages 

51 gallons per minute or 73,400 gallons. Included in the,boiler blowdown is the 

mist from the cooling tower^ This water is routed through the API oil and water 

separator and from there goes to the primary settling lagoon of the wastewater 

treatment system. The company figures that evaporation from the cooling tov/ers 

amounts to 385 gallons per minute or 554i,000 gallons per day. Makeup water for 
cr 

the bo-i^^r blowdown and evaporation amounts to 627,800 gallons per day. 

The company adds chromate and zinc corrosion inhibitors to the cooling water.' 

Product used is Nalco 374. The company adds Nalco 374 whenever the tests for zinc 

concentration get below 2.3 parts per million and the chromate (CrO^) goes below the 

15 to 20 parts per million range. 

The company also adds an organo phosphorus acrylite sediment inhibitor 

(Nalco 7387) Nalsperse 7348 and HTH chlorine to the cooling water about every 



two wattks. The additions arc slug fed and are dependent on control tests. 
Process Water^ 

The main sources of process water at Total Refinery are the .desalting of the 
crude oil, condensate from the steam stripping operations and boiler blowdov/n. 

Crude oil contains a lot of salt that must be removed before the oil is processed. 
If the salt is not removed, the oil . oces-sing machinery is soon severely damaged. 
The water used to desalt the crude oil comes from the City of Alma. The company's 
1980 Wastewater Audit (see page 3 Article 2 in Appendix) shov/s that an average of 
101,000 gallons per day is used to wash salt from the 42,000 barrels of crude oil 
processed per day. After the crude oil is washed with water and the water soluble 
salts are removed by the polar water molecules, an electrical charge gives immediate 
separation of the water and oil. The desalted oil is removed from the top of the 
column. The water goes to the American Petroleum Institute (API) separator. 

The desalted oil then goes through cracking and refining in large towers. 
Oily process water is removed from the various interfaces of the oil fractions in the 
tower by heat. As the heated process water comes off the various fractions as steam, 
it is used in a heat exchange to heat the incoming crude oil. From here the oily 
process condensate goes to the API oil separator and from there the water goes to 
the biological ponds for treatment. The company estimates that 59 gallons per 
minute or 86,000 gallons per day is driven off from the interfaces C^ee Article 1, 
Apprendix). 

More process water is used in the winter than in the rest of the year. The 
average amount of water used from November to May 1 is 0.502 million gallons per day 
(based on 1979 Monthly Operating Reports). The average amount of water used from 
May 1 to October 30 is 0.38 million gallons per day. 

One reason for the increase of water use in the winter is that more steam must 
be manufactured in cold weather for the heating and stripping process. Another 
reason is that during the winter months, the company has to keep water running 
continually in a number of hoses so that freeze up will not occur. Some, examples of 
this are the eye bath center, safety showers, compressors, and fire hydrants at 
distant outposts. The company estimates that 150 gallons per minute or 215,000 
gallons per day is used in th.e winter to prevent line freeze up. This water goes 
through the API separator ari^ then to the biological ponds. Coupled with storm water 
in the form of snow, this means that there is a significant increase per day in the 
amount of water going to the wastewater system. While the company has met their 
affluent limits, the increase has generated prol)lems which will l)o explained further 



Boiler blowdown comes from the cooling tower at 13.4 gallons per minute or 
«F/ Oa O 

19,296 gallons per day, from the boiler atgallons per minute or 67T440 gallons 

per day and from the water treatment systems at 7 gallons per minute or 10,800 gallons 

per day (all from Article 1, Appendix). 

I)qrcess water that is caustic or high in metals, phenols, ammonia and sulfates 

is disposed of through their number two main deep well (outfall #007). This deep 

disposal well is 3,622 feet deep and is in the Dundee formation. This well is located 

on plant property and is northeast of the north cooling tower of the refinery. Twenty 

five gallons per minute or 36,000 gallons per day is disposed of in the deep disposal 

wells. 

The company also has another standby deep disposal well that ends in the Marshall 

formation. This disposal well is known as outfall #023 and has not been used in the 

past two years. 

The company notes in their 1980 Wastewater Audit (Page 1, Article 2 of the 

Appendix) that the major difference between the 1977 and 1980 survey is the tightening 

up of the process water streams. The company is actively working to reduce the amount 

of wastev/ater going to the ponds. All of the pumps are cooled with cooling tower 

water that is recycled. Compressor water on the //2 reformer and the hydrofiner is 

recycled back to the cooling towers. 

VI. Description of Treatment of Water 

API Oil and Water Separator 

"There are two oil and water separators located at the lowest elevation on the north 

side of the refinery, adjacent to the railway tracks. The separators are rated at 

1,000 gallons per minute capacity. The average rate of flow is 330 gallons per minute 

or 475,000 gallons per day. A breakdown of the types of water going to the separator 

annpndix Article 1 - 1977 flow chart and Article 2 - 1980 Wastewater Audit), - /. 



, 

Non-segregated cooling water 

Cooling Tower blowdown 

Oily process water 

Boiler blowdown 

Desalter water 

Water treatment 

Sour water 

Storm water (contaminated) 

Storm water (uncontaminated) 

50 gpm or 72,000 gpd -

51 gpm or 73,000 gpd 

59 gpm or 85,000 gpd 
j'jr j>/, 
-26- gpm or aST^GG- gpd 

70 gpd or 101,000 gpd 

7 gpm or 10,000 gpd 

28 gpm or ̂ 10,000 gpd 

19 gpm or 27,000 gpd 

20 pgm or 29,000 gpd 

-330- gpm or'-^7-5-;G0O-gpd Total 

The separators are equipped with a top and bottom skimming device to remove 

oil and solids from the separator. The oily waste material that is collected at 

the separator is stored in cone bottom tanks that are located in a diked area 

adjacent to the separator. Solid waste that collects in the bottom of the separator 

is picked up by a licensed waste hauler. Commercial Oil Services of Oregon, Ohio. 

The recovered oil is recycled to the refinery. The water is pumped to the stabi

lization ponds. o 

Wastewater St-abi 1 i zati on-Pondf 

The wastewater from the API oil and water separator is treated in a series of 

seven ponds that are situated on the east side of Jordan Koad and north of Superior 

Street. There is a primary settling pond, an aeration pond, an oxidation and 

settling pond, and four polishing lagoons. The total surface area isacres, 

the storage capacity is 17,500,000 gallons. 

According to the U.S. Department of Agriculture, Soil Conservation Service, 

the ponds are built on Capac loam (see Gratiot.County - map #18), a nearly level, 

somewhat poorly drained to very poorly drained clay loam. Hie ponds are separated 
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by compacted clay dikes into the seven sections. The water flows in series through 

each section, passing through tubes placed in the dikes below the surface of the 

water to prevent passage of floating materials. 

The first lagoon is the primary settling lagoon. This lagoon is 11 feet 

deep. Retention time is 1-8 days. No settling floe is used. The floatable oil 

is recirculated back into the oil refinery system. 

The second pond in the series is much larger and contains four 15 horse^power 

aerators and one 10 horsepower aerator. Retention time in this pond is 13 days. 

From this pond, the water flows to the oxidation and settling pond and from here 

to the four polishing ponds. The retention time in these lagoons is 17 days. 
U7 

J-38-days. 

However, if there is a surge of water, either from rainfall or melted snow, the 

total retention time is shorter. Conversely, in the summer, when less process water 

is needed, and if there is no rain, the flow through the biological ponds can take 

up to 51 days. 

There are also three additional ponds in this system that can be used in case 

of emergency spill. The capacity of these three ponds is 4,000,000 gallons. 

The company recognizes the importance of enough retention time in the pond 

system so that the final effluent will meet permit regulations. With the addition 

of the storm water runoff from the 20 acre soil farmland the fact that no water 

will be drained off this soil farm during winter months, flow through the ponds 

becomes even more complex. Therefore, the company is developing a computer program 

to aid them in the best management of the water flow through the ponds. 



Storm Water 

Federal Regulations for Oil Refineries permit a storm water allotment for 

uncontamiriated rain water and melted snow runoff. The number 540,000 gallons 

per day was used in the original NPDES permit by district staff as the dividing 

point. That is, on any given day, any flow of water from outfall 001 was regarded 

as storm water if the flow was over 540,000 gallons. 

The storm water is directed through the API oil and v;ater separator and 

thence to the biological ponds. Therefore, the storm water is retained in the 

lagoons for a period of 30-56 days. The state required the company to monitor 

the storm water discharge for BOD,, and TSS. The company did not have to monitor 

the storm water for phenol and sulfides as was required for the process water. 

The maximum and average figures for the storm water limits in the original permit 

was based on each 1,000 gallon flow over 540,000 gallons. 

In June of 1978, the company installed new drains, curbing and pavement in 

the bulk storage area to help separate storm water from plant process water. 

This was done to even out the flow through the wastewater pond treatment system. 

However, there is no clear cut separation of storm water from other process water, 

and it is extremely difficult to determine how much of the water should actually 

be considered storm water. 

When the Monthly Operating Reports for Total were analyzed, they showed 

that Total reported 25,214,000 gallons of water as storm v/ater for 1977, 

13,130,000 gallons as storm water in 1978, and 14,811,000 gallons in 1979. The 

majority of this storm water was reported in the winter months. For example, 

(h(< i.oiiipany reporlod storm water for every clay of January, lebruary, and Marc:!i 



^ •••• • - ' - ...^ . 
for A totAl of /.ttii mnilo/i tjallons. Ifils ts more than halt of the total Storm 

water reported by the company for 1978. 

Therefore, prior to the development of this draft permit, precipitation 

records for Alma were obtained from the Alma Wastewater Treatment Plant for 1977, 

1978, and 1979. The total precipitation recorded for Alma for 1977 was 27.2 

inches, 1978 was 21.77 inches, and for 1979 23.8 inches. The precipitation 

recorded for January, February, and March of 1978 was 3.21 inches or 14.72 

percent of the total precipitation for that year. Assuming-that-one-ineh—of 

yields 27>500-ga-lTons-o-f-wa-ter-pep-acre-,-then-3^.21-inches-=would:yield. 

88 i72&- gal-1 ons.—f-the - area-&f-the-ref i nery-dra-i ned-is.-45-acres-,_tb4.s-would 

amount to 3,992,625 gallons-of-water,-which-is 3^5 million yallons less than that 

repoi£ted-by-the company as storm water. 

When similar amounts of precipitation from a winter month were compared to 

precipitation from a summer month, it was noted that on the Monthly Operating 

Reports, that the company reported storm water only for the winter month. 

The company acknowledges that they use more water in the winter months. 

Because of the figures in their present permit, some of the water they have been 

reporting as storm water actually reflects an increase in the amount of v/ater used 
tJ 

to prevent liVe freeze ups and to produce more steam for stripping. 

The company desires to cut down on the amount of water used at the plant 

and to use the water more efficiently by recycling. Prompted by this desire and 

also by questions from district staff concerning the storm water and use of water 

at the refinery. Total conducted a wastewater audit in the summer of 1980. 

They studied the source, quantity, and chemistry of water used at the plant. 

One of the recommendations of that audit was that a detailed study be made of the 

use of water at the refinery in the winter. 
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Until that study is carried out, the company, using past experience, feeVs 

f * i'' 

!'// that an additional 70,000 gallons per day for process water would provide a more 

realistic figure for the winter months. The winter months would include November, 

December, January, February, March, and April. This would mean that for this 

period, any figure over 61 000 gallons per day would be? regarded as storm water. 

This would bring Total's reported storm water values more in line with the actual 

precipitation experienc o in the winter months. . 

Therefore, in the new permit, there will be two figures listed. For the 

period from November 1 to April 30, only that water flow that is over .61 million 

gallons per day will be regarded as storm water. For the period from May 1 to 

October 30, the old .54 million gallons per day will be the dividing line. 

VIII. Receiving Stream 

The lagoon effluent is discharged via outfall 001 to County Drain j/52 

(popularly known as Horse: Creek). Outfall 001 is less than two miles upstream 

from the confluence of County Drain #52 with the Pine River. Approximately 9,000 

feet of County Drain #5:.' is considered a natural stream. The Pine River is part 

of the Saginaw River Basin. The seven day, once in ten year drought flow for the 

Pine River is 28 cfs,. 

IX. Compliance History 

The company samples for most of its parameters on a twice-weekly basis. 

They used to report a daily figure and concentration by intoriiolaling [lie riguri?r. 

received from their required twice-weekly readings. The company, at the insistence 

of staff, discontinued this practice in March of 1979. 
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This company has generally been in compliance with their existing permit as 

far as pH, oil and grease, sulfide, and total suspended solids. Winter brings 

special problems to the operation of the biological ponds. Cold v;eather slows 

down the activity of the bacteria that break down the oil. There is also a 

greater amount of water used in the winter. As mentioned before, this excess 

usage is due to the fact that more steam must be produced and water must be kept 

running in hoses to prevent freeze up. The company is Investigating methods of 

keeping the temperature of these biological ponds at a higher level to induce 

more activity in the bacteria. 

In 1980, the company was on strike from January 12, 1980 to February 8, 1980. 

The plant was kept running by management. During this period, and due to shifts 

in responsibilities, some of the BOD-5 samples were not properly diluted, so 

correct figures for the Monthly Operating Reports were not available. Also the 

recording chart on the deep disposal well was not changed when it should have been, 

so figures from January 11 to January 20 were not sent in on the MOR's. In 

February, high BOD-5 readings were for 5 days. 

In January of 1979, a power outage and failure of a safety relief valve 

allowed increased amounts of phenol to go to the waste treatment ponds instead 

of the deep disposal well. This knocked out the bacteria in the biological ponds. 

In spite of the addition of activated sludge from the City of Alma Wastewater 

Treatment Plant to the ponds at Total, the extremely cold weather prevented an 

immediate recovery of the ponds. As a result, there were 14 days in January, 

dny; in February, and 1 day in March of 1979 that the company exceeded their 

..f (I,,...,. vondiMous. (he phenol limits were exceeded 

I,' in J,n,u„y 1-r/y. r„c.- compa„y I,as taken steps to prevent this from 
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happening again if a similar outage occurs. They have purchased ^pump for the 

deep disposal well. 

In 1978, the company exceeded their phenol limits 4 days in January. They 

also exceeded their oil and grease limits one day in June of 1978. 

The company exceeded their total suspended solids in their storm water one 

day in April 1979. 

X. Industrial Wastewater Surveys 

An industrial wastewater survey was conducted at Total Petroleum November 

13-14, 1978 and June 2-3, 1980. Also, in June 1980, two on-site toxicity 

evaluations were conducted at this facility. At the same time, the Office of 

Toxic Materials conducted a review of the critical materials used and discharged 

at Total Petroleum. 

In the 1978 survey, there was a discrepancy in BOD-5 values between the 

DNR results. Total's split sample results, and the company's monthly operating 

reports. The company explained this difference in values on their practice of 

not seeding their samples for BOD-5, while the Environmental Protection Bureau 

laboratory does seed theirs. The company based this practice on their interpre

tation of the 14th Edition of Standard Methods for the Examination of V/ater and 

Waste Water (page 545), which states that if micro-organisms are already present, 

seeding is unnecessary and should not be used. In the case of the ponds at 

. Total, Psuedomonas are present in the ponds and oxidize the organic matter in 

the wastewater. 

However, studies done by EPA in 1979 on the wastewater characterization of 

petroleum refineries indicate that BOD-5 results are similar whether or not the 
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samples are seeded (see EPA - Volume II Treatability Manual, Section 14, 

Petroleum Refining, Table 14, 15). 

In the split samples of the 1980 survey, the company reported higher readings 

for BOD-5^suspended solids, chemical oxygen demand, and ammonia nitrogen than the 

Environmental Protection Bureau laboratory. Because there was a significant 

difference in the readings, the company is evaluating their analytical procedures 

and also conferring with laboratory personnel at the EPB laboratory. The effluent 

from outfall GDI that was sampled during the survey was in compliance with their 

N'PDES permit. 

For the on-site toxicity evaluation, the test species used were Daphnia 

magna and Pimephales promelos. During the survey, the effluent was not toxic to 

either test species. 

The environmental survey conducted by the Office of Toxic Material on June 
SZ. ̂  

2-3, 1980 found 0*41 ug/1 PCB in the water of Herse-creek, but not in the stream 
Ccn."^ Orcrn o 

sediment. The outfall (001) from the Total wastewater ponds empties into-llo^se-

-Oreek*^ The PCB (Aroclor 1260) was^downstream of Total's outfall. The wastewater 

survey found'J.87 ug/1 of Aroclor 1260 in the composite samples taken from outfall 

001 on June 2-3, 1980. The company does not process any used oil, nor should 

there be any PCB in the crude oil used as feedstock. The only PCB on the 

premises is in the transformer in the hydrofiner building and this has proper 

containment (see Total PCB addendum to their PIP Plan). The company is investi

gating the source of PCB. ^ ^ /s'--

XI. Proposed Limitations 

The proposed limitations are based on the Federal Guidelines, Federal Register 

40 CFS Part 149 and the EPA, Volume II Development Document, Section 14. 



The Federal Register 40 CFR regulations are also known as best pi'actical 

treatment regulations (BPT). Company figures taken from a two-year period of 

monthly operating reports were compared to Water Quality standards and also to 

the EPA's Best Available Technology Economically Available (BATEA limitations). 

Because the company is at this time not meeting BATEA limitations for phenols, 

a short-term permit is being drafted, with a reopener clause, based on BPT 

regulations. These Federal Guidelines set up a base limit plus a size factor 

based on the volume of feedstock per day. The permit limitations in the first 

permit issued in 1974 were based on a feedstock of 43,000 barrels of crude oil 

per day. The application for reissuance of the Total permit lists 42,000 barrels 

of crude oil processed. This is a 2 percent reduction in the amount of crude. ̂  . / • . 

oil processed per day./l 

The EPA Volume II Development Document section on petroleum refining lists 

BOD-5, COD, TOC, oil and grease, ammonia as nitrogen, phenolic compounds, sulfide, 

chromium, and total suspended solids as the significant pollutant parameters for 

this industry. 

The present BOD-^5 limits are more stringent than the BATEA and BPT limits, but 

not as stringent as the Water Quality parameters. The parameters for BOD-5 will 

remain the same for this permit. The COD limits in the present permit are more 

strict than the Federal BCT regulations, so will remain the same. In this permit, 

a new parameter, TOC, will be added because the EPA lists it in their Development 

Document on Oil Refineries (Volume II). The company will be required to monitor 

only. The oil and grease parameters will remain at 10 mg/l. The ammonia limits 

now in effect for this facility are stricter than the BATEA and BPT limits. 
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Therefore, the ammonia limits will remain the same. For the phenols, the present 

permit limits are stricter than the BPT regulations so these limits will remain 

the same. The sulfide limits now in effect for this facility are stricter than 

the BATEA and BPT limits and will remain the same. Chromium testing v/as not in 

the first permit. The company will be required to monitor only for chromium in 

this permit. The limits for total suspended solids will remain the same for 

this permit. 

The TOD requirement in the original permit was calculated using converted 

BOD-5 and NH^-N figures. This requirement is being dropped because it is not 

listed as one of the parameters EPA considers essential for the oil refining 

category. Since TOD was also calculated from river flow, the company will no 

longer have to measure river flow from May to October. 

The pH range will be changed from 6.5 - 9.5,to 6.0 - 9.0 to conform with 

Federal Regulations. The company will have no problems in meeting this change. 

There have been no changes in the storm water parameters in the Federal 

Regulations so these figures will be the same as in the original permit. Storm 

water goes through the wastewater system of biological and polishing ponds. 

The biggest change in the permit is the addition of the, section on Land. 

Application of Oily Waste and Biological Sludges. Since the EPA discusses this in 

Book 2 of their Hazardous Waste Management System, under the title of land treat

ment facility, this is how it will be designated in this permit. , 

XII. Land Treatment Facility 

Under the Phase I RCRA rules, subpart M, (pages 33205-332090^ EPA states that the 

(joiuM-.n objective of land treatment is the microbial degradation of organic waste 

rnnstitiients. Generall.y, operators apply the waste in thin layers and use common 
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farm practices such as tillTrivi contouring, and erosion^ They may also add 

nitrogen and phosphorus fertiV: '^s to enhance microbial degradation of the waste. 

-The prac-t-ice—is-re-Tatively new. ;t is used primarily to treat oily wastes. Two 

other publications were used to develop this part of the permit. 

1. Oily Waste Disposal by Soil Cultivation • FYocess pul)lir>hed by tfie . 

Office of Research and Monitoring, U.S. linvironmental Protection Agency (1972). 

2. Biodeqradation of Oily Sludge by Soil Micro-organisms - by R. A. V/eldon, 

. Suntech Group, Marcus Hook, Pennsylvannia (1978). 

Total Petroleum has 2 soil farm operations at the Alma Refinery. In the 

smaller one, biological sludge from the wastewater ponds is disposed of using 

This land application of the sludge from the ponds was not part of the 

original NPDES permit. Permission to spread the sludge was given in a letter dated 

June iO, 1976 after inspection by district staff. The company v/as limited to 

spreading 50 tons of dry solids per acre per year. The sludge was approximately 
4— 
^ percent suspended solids, 1 percent oil and 95 percent water. Application was 

limited to the spring, summer, and fall seasons. 

The company wishes to continue and expand their application of wastes to the 

land and have it iricluded in their NPDES permit. Since the water from the soil] 

farm area will be collected and pumped to the Total v/astewater treatment system 

of settling biological and polishing ponds for treatment, including it in the 

NPDES permit is logical. 

Every year, this company has in addition to the sludge from their biological 

ponds, truck loads of oil contaminated earth from oil spills and leaking oil 



pipes from areas outside of the refinery. Total also has the sludge from the 

API oil and water separator that must be disposed of. At present, they are 

hauling their oil sludge to Ohio for disposal. However, with the closing down 

of so many disposal areas, the company wishe^to take care of its own oily wastes 

by disposing of the wastes on the land if possible. 

They propose to do this on 20 acres of working fields owned by Total and 

located south of Superior Street across from the refinery. This land is flat, 

bounded on the east by the Total flare tower and to the south by a county 

drainage ditch. According to the U.S. Soil and Conservation Survey of Gratiot 

County (saw map #25), this 20 acres is Capac-Parkhill Metamora series of soil. 

This soil series is characterised by very poorly drained to somewhat poorly 

drained soils that have a loairiy subsoil. This soil farm is located at the site 

formerly occupied by the waste sludge pits common to refineries in the 1940's, 

1950's and 1960's. However, the oil degradation rates were so slow in the deep 

pits Ltiat; the industry started to investigate soil larining during the mid l!J50's. 

loCdl reLroIeuiii fcneii Leonard Kelineries) began soil fanii operations around 

1970. The pit accumulations were removed, and the heavy s^ludges mixed with sandy 

earth for spreading on the soil farm.T THere''^f^(v{{;o;farg?'|'^ 

j.ema-ttung_to-be-spread from this original work; This site has been used as a 

•\\ \ 11 \V' \\ »\ \r •: \» >i- >; . v'l'i > \ 'A 'A Vs'l \e •.Vv 'V- 'A 

pits, and for disposal of contaminated earth from oil spills. 

The company hired Williams and Works to provide a hydrogeological study of 

the soil farm site. A preliminary study was performed in 1977 and completion of 

the soil borings and 7 observation wells was done in the summer of 1978. Ground 



water flow direction has been deteniilned. It is to the north(!a;.i with <v yriuliont 

of 0.32 feet per 100 feet and approximately 20 feet below the land's surface. 

Due to its shallow depth and low yield capacities, the water bearing formation 

tapped by the observation wells is too small and shallow to be used as a potable 

industrial or agricultural water supply aquifer. 

As mentioned before, the application of oily wastes to soil is a relatively 

new method of disposal, especially in Michigan. There is limited information on 

the suitability of this method of disposing of oily wastes. Soil farming of oil 

wastes has been investigated by a number of researchers in the American Petroleum 

Institute in Texas, Oklahoma, and Toledo, Ohio. 

Total Petroleum is very eager to demonstrate that land application of oily 

wastes is a practical, workable method. The program will be carefully controlled 

and supervised by the Environmental Affairs Section of Total. If the disposal 

of oily wastes by land application is successful, this could he a good source of 

In lonii.i L ion for future use. 

Total has diked the area to be used for application of oily wastes and 

contoured the land so that surface drainage is to a collection ditch that runs 

in n north-south direction in the center of the site. This water is then pumped 

across :)Ui)i:rior St,re(M. to Total's wastewater po?i(ls. 

An independent report by Total states that the oil is degrading in the soil 

farm as would be predicted. Some areas within the old pits show evidence of 

u'.u, iiui. I.IMMI' is (U) sign of migration of oil from the area. The 

fields in the application site are underlain with heavy grey clay. There is a 

water bearing formation perched on the clay and Llial l.niiialion was 
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observatfon wells. Flow to the wells is slpw, and in some wells, it is necessary 

to pump several times over two or three days to obtain the recommended volume of 

flush before sampling. There is no evidence of migration of oils outside the 

site in the water samples collected in the study by Williams and Works. However, 

samples collected from County Drain #52, by the Office of Toxic Materials Control, 

on June 2-3, 1980 found a heavier concentration of heavy metals at the station 

1 ocated^ ad^eeerht-^to-the-T^nd-appT-icatTon-area. 
A 

Proposed Method of Operation of Soil Farming 

There -eH-e two large piles of accumulated dirt from the removal of the old 

waste sludge pits. The company^iroposes to spread the larger pile of dirt around 

the outside 10 to 20 feet of the soil farm fields. This will further facilitate 

surface runoff to the collection ditch in the center. There is about 4,400 cubic 

yards of dirt in this pile and it will take two or three years to spread this dirt 

in 6 inch layers and till it in. 

The smaller pile of about 1,000 cubic yards is composed of dirt and v/eathered 

asphalt. This will be used to improve interior roads in the soil farm and within 

the refinery containment area. This material is very similar to asphalt paving 

and will degrade very little. 

In order^o prevent any inhibitory effect on soil microbial activity,-the 

company will make U^a^s-tr-lc^policy to segregate jU^biologrcTTThj^^ from the 

oil contaminated soils. Biological Trudgecwitl be applied only to the 8,8 acres 

south of the biological ponds. None will be spread W'^the-site south of 

Superior Street. There are 2 monitoring wells adjacent to the 8.8 acr'e""si-te. 

C7 CT ^ ̂  a- /y yS/^y-cCyCy e r-, 

.P.if J>c^ tU /. /<.i^ yb i y >4 
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The fields will be worked with a disc or other suitable machinery to provide 
J 

adequate aeration. Soil samples will be checked twice a year and lime or 

fertilizer added to maintain optimum conditions for biological growth. No crops 

for animals or human consumption will be grown. 

Schedule of Compliance for Land Treatment 

In the schedule of compliance, the company is requested to submit a proposal 

of their plan for land application of wastes. They will be required to character

ize the chemical nature of the wastes to be applied and the capability of the soils 

to receive it. Monitoring the ground water by wells and sampling the water in 

County Drain #52 will also be required. RCRA rules state that to get an accurate 

picture of the treatment process, EPA requires the installation of both soil core 

monitoring and soil pore water monitoring. These rules further state that the 

company must provide information on unsaturated zones, i.e., land on v/hich no 

oily waste has been spread. This unsaturated zone monitoring plan must specify 

the operator's rationale for such key elements as depth of monitoring, number of 

samples, frequency of sampling and timing of sampling. These decisions must 

reflect a consideration of the variability of the waste and the waste/soil . 

mixture proximity to ground water, manner of waste application, and soil permea

bility.. 

The company will be required to keep records as to application dates, applica

tion rates, quantities, results of waste analyses, and location of each hazardous 

waste placed in facility. Tin's is specified in ttie RCRA rules. 

Observation wells will be sampled quarterly for a determination of pH, 

sulfide, COD, phenols, chloride, and heavy metals (chromium, copper, lead, and 

zlnc)^ .,0.. 
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for animals or human consumption will be grown. 

Schedule of Compliance for Land Treatment 

In the schedule of compliance, the company is requested to submit a proposal 

of their plan for land application of wastes. They will be required to character

ize the chemical nature of the wastes to be applied and the capability of the soils 

to receive it. Monitoring the ground water by wells and sampling the water in 

County Drain #52 will also be required. RCRA rules state that to get an accurate 

picture of the treatment process, EPA requires the installation of both soil core 

monitoring and soil pore water monitoring. These rules further state that the 

company must provide information on unsaturated zones, i.e., land on v/hich no 

oily waste has been spread. This unsaturated zone monitoring plan must specify 

the operator's rationale for such key elements as depth of monitoring, number of 

samples, frequency of sampling and timing of sampling. These decisions must 

reflect a consideration of the variability of the waste and the waste/soil . 

mixture proximity to ground water, manner of waste application, and soil permea

bility. 

The company will be required to keep records as to application dates, applica

tion rates, quantities, results of waste analyses, and location of each hazardous 

waste placed in facility. This is specified in the RCRA rules. 

Observation wells will be sampled quarterly for a determination of pH, 

sulfide, COD, phenols, chloride, and heavy metals (chromium, copper, lead, and 

^inc)^ /c^ 
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In the original permit application, the numbers reporlocl on the critical 

materials section were based on the ranges "of numbers from the 1978 Annual Waste

water Report. The new director of Environmental Affairs at Total sent in a 

clarifying letter regarding the toxic materials. This letter is attached to the • <* 
original application. The company reports the use of chromium and zinc for 

cooling water corrosion control. The industrial waste water survey of June 1980 

reveals less than 0.05 mg/liter of zinc and chromium in the effluent from outfall 

001. 

This waste water survey did show PCB (Aroclor 1260) in the effluent at 

0.87 ug/1. The Office of Toxic Materials also found 0.41 ug/1 PCB in-tiorse-Creek. 

They also noted levels of 1,700 ug/1 Aroclor 1260 in the v/aste being discharged ^ ^ . 

to the deep disposal well. The company dees~not process used oil^^ There should 

not be any PCB in the crude oil. The company is conducting a study to determine 

the PCB source. This will include sampling of the dirt piles and sludges removed 

from the oil pits. 

An environmental impact statement is not needed. Staff have determined that 

the effluent limitations meet appropriate guidelines and are adequate to assure 

compliance with water quality standards. 
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V'*" 'WOROWWC 
MATCniALr. — 

Afutnic 

Cadmium 

Chromium 

Coppwr 

Cyanidei 

Lead 

to ,UUU 

II. ORGANIC 
MATERIALS 

NAME 

l.U 1 to U UUU 

l.OUO .000 

AMOUNT (Ibi/vr) 

1.000 .000 

101 to 1.000 

Acridina 

Acrolein 

Aldrin 

Ammonia 

Amyl Acetate 

Anilines (incl. Benzidines) 

Benzaldehyde 

Benzene (Solvent) 

Benzyl Bromide 

Beta Prooriolactone 

Butyl Alcohol 

Butyraldehydes 

Butyric Acid 

Carbon Disulfide 

Chlorinated Benzene Compounds 

Crotonaldehyde 

Cumene 

DDT 

Dichloropropane 10 1 tO 10.00 0 

Dieldrin 

Diethylbenzene 

Endrin 

Ethyl Acrylate 

hieptachlor 

1 000 000 

1 000 000 

Nickel ~T7t 1 to 
Selenium 

Silver 

Sulfides 

Thallium 

Zinc 

1,000,0 

1.0 1 to iO, 

NAME 

Hexachlorobenzene (HCB) 

Hexachlorobutadiene (HCBD) 

' Hydroquinone 

Isoprane 

Lactonitrile 

Mesitylene 

Mesityl Oxide 

Napthol 
Naphthenic Acid (Napthalene) 

Nitrobenzenes 

PItenolic Compounds 

Phananthrene 

Phthalates 

Picramates(nitro-phenols) 

Polychlorinated biphenyls (PCB'S)l 

Pyridines 

Duinoline 

Guinone 

Styrene 

Tordon 

Toxaphena 

Vinyl Toluene 

Xylenes 

2-4-5 T (and its formulations) 

AMOUNT (Ibs/yrl 

i 000.0 

1 nnn oon 

1 000 000 

01 to 10 00 

> ,000,00 

Submitted in accordance with Section B (b). Act 245. Public Acts of 1929, as amended. 

Signature of Applicant Date If Partnarahip. Signature of Co-Owner 

V t or T VP« Appiicant'f Name and T itle 

ohn E. Garner Dir. Env. Affairs 

N/A 
Print or T Vpe.CoOwner't Name 

N/A 

Date 

NOTE; If sanitary sewage is to be discharged from housing developments, apartment buildings, shoppirig centers, or other comrr 
developments into a system other than an approved municipal sanitary waste collection system, the following should be completed and sigr 
an authorized municipal official or township officer. 

It is the policy of the Commission to request that applications involving the disposal of sewage of human origin from any entity other than 
government include the local government as a co-signer of the statement, and that all proceedings and hearings against the said entii 
include the local unit of govemment as a party by appropriatia notice, and all permits issued as a result of such hearings and proceedings 
jointly against the said unit and entity. 

Signature of Authorized Local Government Repreientalive 

N/A 
Print or Tvp« Name of Local Government Representative 

Title 

Mailing Addreu of Local Government Repreiantativa 

Oil _ r 



3.-.- Deep well #1 (stand by only) Outfall #023 

(bl DESCRIPTION OF EXPECTED CHARACTERISTICS OF WASTE AFTER TREATMENT (Bacterial, physical, chemical, other); 

TOD 
Proceu Watte COD 

BOD 
TSS 
Ammonia (N) 

Oil & grease 
PH 
Phenol 
Sulfide 

COOLING AND Litt All Additives zxnc chromate' 
CONOENSING WATER t j ^ . s]udgp dinper.sant.s 

Chlorine 
Organic Bii ;idas 

ANTICIPATED 
TERMPERATURE 
OF DISCHARGE 

Max. Summ«r^ 

Ava. Summar , 

76 
-TT 

. ®F Ma*. Winter, 

op Ave. Winter 

36 
3T 

.«»F 

.°F 
ANTICIPATED 
TEMPERATURE 
OF INTAKE: 

Ave. Winter _ 

Ave. Summer. 

40 
70 

.°F 

. ®F 

SANITARY 

SEWAGE Sanitary Sewage goes to City of Alma^ Waste treatment Plant 
OTHER (Specify) 

N/A 

7. DISTANCE OF TREATMENT FACILITIES FROM NEAREST WELL; 

PRIVATE WELL fiOO ' FEET MUNICIPAL WELL FEET 

8. IF SUBSURFACE DISPOSAL OR OXIDATION POND IS PROPOSED, NEAREST 
DISTANCE TO A SURFACE WATERCOURSE; N/A FEET 

9. IF DISCHARGE IS TO UNDERGROUND BY INJECTION WELL. INCLUDE COMPLETE DATA AS TO DEPTH AND DIAMETER OF WELL. MATERIALS 

AND DETAILS OF CONSTRUCTION, DATE OF DRILLING, SCREEN DATA, AND PROPOSED OPERATIONS OF INJECTION WELL ON A SEPARATE 

FLY SHEET. 

10. 

See attachments 

Provida harawlth. aithar by drawing in tha tpaca balow t 
procatt wa«ta«. cooling weter» or tanltary waitat. 

I a USGS map or county map with appropriate mark ing, each pro posed discharge point for 

See Attachments 

. NAMES AND ADDRESSES OF PROPERTY OWNERS ADJACENT TO PROPOSED ENTERPRISE 
Name 

John A. Brink W, Lincoln Rd. Alma, MI 48801 
Name 

Everett Be bow 
Address 

465 Hoofman Rd. 11 tl M 

Name 

Mrs. L. Vance 
Address 

1836 Michioan Ave. II II It 

—epqgp 

-r—-• ' ..-..J ' ' 1 



I. AfTI K:A r ION M)M i I>n«) 

(ly (>l»l [xj I .llllog (Zl' 
2- Nam* of Applicant 

No. and Straat 
Total Petroleum Inc. 

East Su erior Street 

3. (•) TYPE OF LEGAL ENTITY (Check one): 

• 

City 

Sol« Owo«r X I Corporation 

Govarnmantal Unit 

(b) TYPE OF PROPOSED ENTERPRISE (Check one): 

A. Municipal Wattewatar, School. Trailer Park 

Partnership 

Non*Profit OrQanlxation 

• B. Agricultural. Including Fish Farms 

(c) DESCRIPTION OF PROPOSED ENTERPRISE: 

X 

I M« f I) Itaiy* 

Tatephone No. 

517-463-1161 
Stata and Zip Coda 

If Incorporatad, Indlcata state in which articles of 
Incorporation are filed: 

Michigan 

C. Manufacturing and Mining 

D. Wholasaleand Retail Trade, Othar Commercial Establishments 

Oil Refinery. 

Refining of 42,000 barrels per day of crude oil. 

Ct (V 
OEC 2 0 1978 

vnO—Pprmif' 

(d) LOCATION OF PROPOSED ENTERPRISE: 

Street Address East Superior Street city or Villaga 
Alma 

County 
Gratiot 

T ownship 
Pine River 

Town 
12 N 

Range 
3W 

Section 
35 

4. SOURCE OF WATER (Example: private well, river, municipal supply): 

PROCESS 
WATER City of Alma Amount (gal/day) 

397,320 
COOLING ANO 
CONOENSING City of Alma Private Wells Amount (gal/day) 

385,080 3.12 ,300 
DOMESTIC 
WATER City of Alma Private Wells Amount (gal/day) 

34,071 210 
OTHER 
(Specify) 

Amount (gal/day) 

5. PROPOSED LOCATION OF WASTE DISCHARGE (Example: groundwater, public 

PROCESS 
WATER County drain #52 open 

, county drein, lake; give name where appliceblel: 

Amount (gal/day) 

COOLING ANO 
CONOENSING 

DOMESTIC WASTE . „ . . „ 
WATER City of Alma Sanitary Sewer 

Amount (gal/day) 

Amount (gal/day) 

510,000 over 24 hrs 

34,281 over 24 hrs 
OTHER 
tSpaclly) 

Amount (gai/day) 

'A 




